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THIAZOLO£5,4-b]AZEPINE COMPOUNDS 
BACKGROUND OF THE INVENTION 
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agent lor Hpoperoxide fonJ^C^^l ^llT^l ?F**Z * ™* 
diseases such as cancers, arteriosclerosis heSc TdZJL ^ P ? Vent,on or treatment of various 

like. oscierosis. nepatic diseases, cerebrovascular diseases, inflammation or the 



2. Description of the Prior Art 
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prov~v?^Te?2: S £ Jfi-S ^ — ^ tions have been 

Accordingly, the appliJon'T^ SSSST *" T?"" d '' S ° rderS - 

attempted. However, most Hpoperoxide formation inhSs STf?* - ? 8 med,c,nes has b ^n 
natural antioxidants such as vftamin C or vZTe Jnd^hln 2 ll« ° 1 deriva « ve3 <* 

satisfactory for practical use In order to S! B l!! £ ? de ^ VatlveS ' 81,(1 accordingly have not been 
the development of Kpoperorfde fom^tilthSit^ w ' mhib!t0rS widely in med5cinal fia '<^ 

main obiect of the ^^^T^TZ"^^ TT* ^ T ^ 
lipoperoxide formation. P ew ^P 0 ""^ which are capable of inhibiting 



SUMMARY OF THE INVENTION 
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45 which may be substituted This class nf rnm™ hydro 9 en atom or an aromatic or aliphatic group 

as potent ^Ib^^^^l^ 3 ^^ found f P~» «*» useful as medicines, such 

heptadecatrienoic acid V^LS^SSSS^^ Z T™ °' ^ ° n 

leukotriene D* (LTD^-acceptor aDDre0,ated « HHT) and lipoxygenase and/or antagonistic action on 

« mentitSd^ n f w ^'^b^pine derivatives of the above 

containing J T^ZnT^JZfn^^^" 9 ^ " d I*™"-- composition 
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unsla^ -presented by « may be saturated or 

5 branched aikenyl and aMcynvT^p « 2? ZSlfT *• Saturated 9 ' 0up ™* a straight or 

group containing 1 to 6 i ls To ST f JIT ™ 9 . a,kyl 9roup is su{tab * a towar afkyl 
hexyl, cyctopropy.. cyciobuty. o^X^t CSn^ L^.f" 22 Wl 1 ^ i • bU,y, • ^ pentyl ' 
2 to 6 carbon atoms, eg vinvl Xll^ 9 ? P te SUrtab,y a ,ower aikenyl group containing 

pemeny,or2.4.pentad'ie^re y aCy^ ^Z^^^Z^ b T^\ ^«°°*> * 
w carbon atoms. e.g. ethynyl or 2-propynyl represented b / " is preferably a lower alkynyl having 2 to 6 

eodKTSEE, Z^fXT** " n0t P""^*"" but normally 
C-3 alkoxy such as Si sC SSSS^ EXamp,6S ° f "* •*■""•"»• are hydroxy; a 
ethoxyethyl); an arytoxy sucS chenoL Jr 0r '" pr ° POXy (thus formin 9 B 9- methoxymethyl or 1- 

T5 mercapto: a C, £ TSSL- Phenylalkoxy such as benzy toxy or phenethyloxy; 

pheny,aiky,thio such* benzy^o^ 88 ° f naph «^ a 

alkylamlno such as methylamino ethvlaminn or Hi^V 9 ^'^^ * mono- or di- C,- 3 
(forming e.g.. ^brcmoethy*.)^ a ha '° 9en such 33 °r bromine 

ethoxycarbonyl) or benzytoxycarbonyl a £f ""fW^Vl (e.g.. methoxycarbonyl or 
» propionyl. or benzoyl; aTalSn^^^ « ^oyl such as acetyl or 

phthalimido; an alkanoylamino such as acetemHn ?r' prop,ony to x y or P'^oyloxy. or benzoyloxy; cyano; 

aC2 f aikoxyoarbonylamino such as 

bonylamino; a cyclic amino such as t^^T^Jn^ ^ y 0 ^^^ 0 such 38 oenzyloxycar- 
hereinafter called as Grou^A) morphol.no; carboxyl; and carbamoyl (these groups being 

25 a cTaK,^C 6r ° UP A> Part,CU,ar,y Pr6feTOd ~ - eSterifl * — ^ carbamoy, and 

possess substituer^s, selected ^ a '^' 9-up may 

30 alky, amino such as dimethylamino or diethylam.no in L^L!! n^ ^ubf tuents are mono- or di-C, - 3 
(a) on the phenyl ring, examples of these* suSuin^ 

substituted by a C,- 3 alkyl. a C2-1 alkenvl a n7 Zl,^ halogen, nltro; an ammo (which may be 
sulfamoyl; a C,- s alkyl^whiS n^ oe i^^^^^ 

alkylamino. a halogen, hydroxy, cyano or canboxvV a C ^1 ' , t ?" 3 a,k y |amin °: a ™no C,- 3 
alkylthio); benzyloxy; a C,- 3 aikylS a a TaZL.fn n ' V ^ <Wh ' Ch ™ y be substituted b V a C,- 3 
C- 3 alkyl and tenzy )- mSene^ 

ylsulfonyiLno; an eTteLf^ S t T^T*'' 1 a C,- 3 *k- 

ethoxycarbonyl) or benzytoxycarbonyl formy. an tovf ^ ' (facially methoxycarbonyl or 
alkanoyloxy such as acetoxyT propionyloxyl ^o^cX ohS^ ^j 0 "*' ben2 ° y ' : a ° 
acetamido. or benzamido; a Cz-* alkoxvcarbon^ZSl T phthal,m,d °J ** alkanoylamino such as 
bonylamino; a phenylalkoxycaSonyS ^TZZT ^^^^ 1 ^ 0 w ethoXycar " 
pyrolidino or morpholino; carboxy; caTZyf or phenyl S „ k^'T^ 3 CydiC amln ° 5uch as 
ft- alky, and the like (these substituenfc Ze hereiX^Se7« G^?^ ^ \ ha '° 9en ' meth ° Xy 
preferred is hydroxy, a C,- 6 alkoxy. a C,- alkvl! ? P P> ' Am ° ng 4,1686 subs t«"ents. 
^ a C, - 6 alkylthio. a C, - s alkoxycaTbonyl 7 ^ a^koxvc^^ am " 1 °H a m ° n °* ° r dHC ' " s a,ky,) amino » 
Phenyl, pheny.amino or an alklyformimidoy PaSS T^T'rnZT'^! ^ Cyan °' 

mono- or di-(C, - s alkyl) amino is preferable mcu,ar ^' me *hyl. methoxy, chlorine, fluorine, amino or a 

so aromatic group which may be substituted unsaturated aliphatic group wh.ch may be substituted or an 

heterocyclic groups are 5 to 6 membered aromirhJ! "aphthyl- Preferable examples of the aromatic 
of hetero atoms s'uch as ^ogen Zltn^^Zms^rr^ 9 ' * 4 1 ° r 2 > 

* may be pyridyl. furyl, thienyT. pyrazinyl oxazolvi ftSToM f^' ar ° matiC "^y^ 1 ^ S^oup 
limitation thereof. Other preferred JxaLl^inl^ l^' f^ 1, imida20, y' or isoxazolyl. without - 
heterocyclic or carbocyclic ring 2 thesr co „dJn!iH 9r ° UpS condensed ™«i an aromatic 

indolyl. qu .no.yl. oenzimU^ —«on is made of. for example. 
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possessing substftuent(s) such as a ^Tl^T^T h f? rocychc 9«>up are an amino (optionally 
or a C,-3 alky.), a halogen, nitro. sul£ TZ^**" ft- alkanoyl, pheny. 

5 substituent(s) such as phenyl, a nalogen^nTino hSS,^?' ° X % a C, - ,Q ^ {0ptJona,,y Pressing 
C1-3 dialkylamino), a C,- 6 cycloT aC i S^'^? ^' ^ 3 " C0Xy ' 3 C '- 3 ^ulfonyl or a 
possessing substituent(s) such as a halogen nSo or aL? S?X yl> Den2 ° yl " a phenyl <°P«onally 
or a C,- 10 alkylthio (op tionally posseSn'o Tb^Sv m **** amino, sulfo. hydroxy or cyano). oxo 
carboxy. a C,- 3 alkoxy a C,- 3 mSSSSSfJ, a ft ^jLi?* " phanyl - a hato 9*"- amino, hydroxy. 

ra called as Group H). /Song the groSpa 7£j H^lSt? f^^stituents being hereinafter 
di-(C, - 3 alkyl) amino and halogens. V preTerrea are c ' -« alkyls. amino, mono- or 

amln^hSc^nr ^ * >"*™ d « C — amino, mono- or di-(C,- 3 alky.) 

* alky^^r^ g^ncfuSs 6 S^wer* 55~ " * a-keny, and 

containing 7 or more carbon atoms suS « hS£ ^ , mentioned above and a higher alkyl group 
octadecyl. The alky. grSp S 5 iT pre^bSf^ K, n0nyl ' dSCyl ' undecyl ' dodecy '. heptXecyl oV 
group and alkynyTgnV^^^^ prSd^are' ST" 8 _ l 8 C3rb0n atoms - * *• alkenyl 

above for FT. The carbon number of the ^'y^^^L « Y ' f"* 1 9r ° Ups as mentioned 
o Examples of substituents on «■» P ^ nyl group ls P^ferably 2-4. 

belonging^ the ab^vTm^^^^^^ * * - the groups 

selected from the Group P as mentioned ^bove- ^' Ch may 56 sub stituted by substituent(s) 

on its ring substttuent(s? selected from * e a^ V""* 3mlno 9roup °P tiona " y havi "9 

be substituted by substituentfs s^ted I fro^ > Gr ° UP * ^ 3 heteroc yolic group which may 

» -dude partially o'r totally «tCc groupsTel ^oronolL 6 '? 15 2 ? e heter0CyC "' C ^ 
or pyrrolidinyl), in addition to the aromatic heUcyc^^ Pipendmyl. piperidino. piperazinyl 

The aliphatic groups of B? include thT^n^Z, 9 P men fon©d in the aromatic group of Ft*, 
respect to n>. Further. Isato™^^^^ a * talte 9r0ups as descri °* d with 

as described with respect to t£EZ£^^ ^ or alkyny. 9roups 

aliphatic group of R* is a group of the formute R* T,£ • 3V,n9 7 " 10 03,130,1 a 10 " 18 - Preferably, the 

X is an unsaturated aliphatic grouping™ Sc^^nTr*. 9 "^ ^ m3y to ^stituteJ and 
and R*). Examples of the groups of the fomula VX ^iT 9 , * ™ g m *• ******** ring 

optionally having substituenVsele^ 9™ps ^stituted by a phenyl 

The aromatic groups of H» include tn7 a V™«« J possessing an oxo group, 
condensed aromatic groupie oSSbe^ v^^STh^ ' T*? 9f ° UpS 0r ** 

carbocyclic group are groups selected from te Grn^ P Z'n^^ 5 ° f Subs « tuents the aromatic 
heterocyclic group are groupTselecteS ^^0^ Group S P ' 9S ° f substituents on *• aromatic 

3 The number of substituents in the groups which may be substituted for R 1 and R* is 1 - 5. preferably 1 

^-^^^^ wnere * is a hydrogen 

moiety). Particularly, preferred are compounds S tte foS m Y ? SUbStituted on *• methyl or ethyl 
respect to R* preferred are compounds T*7il^ ? 3 hydr ° 93n 3tom " Wth 

group, or an alkenyl which may also be substituted^ an ! I 3 pheny '' 30 aromatic heterocyclic 

formula (I) in which the aliphatic g°oup whteh^S be Tub^H 2*2? I ^ com P°»"°*s of the 

wherein R* is an aromatic group which may ^e 7ub s yutedtd1c? s r a ? * ^ ** '' R * X 

capable of conjugating the thiazole ring in me «to2SSLTSi ^ R " n M tUrated f 3liph3tlc 9 ™P b oing 
where R 1 is hydrogen atom and R* is a phenyl an ^aromaic hJS « Pfeferred ° neS 3re mose 

may be substituted by phenyl, thienyl fury" ovridvl ^ZT 1 het9rocyc,ic 9 rou P- or a C 2 - 4 alkenyl which 
thiazo ring. Most preferab.y. is a b^^SLZT^' Mh ' S C ° niugated with the 

group which may be substituted outadienyl substituted by a phenyl or an aromatic heterocyclic 

the SttfS^ tending upon the kind of 

well as a mixture thereof. JntendS to ,nc,ude a sin 9'o form of such stereoisomers as 

Phosphoric acid or sulfuric acid; or S ^w^JS^L!^'' * ^''^ ° r hydr ° 9en Dr ° mide )> 

ph^aHc acid, fumaric acid or ma.eic acid) oTa sutfonic acid 1^ ^ OXa,,C acid ' 

acia; or a sulfonic acid (e.g.. methanesulfonic acid or benzenesulfonic 
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magnesium) compound, or ^ an ^5^^^^J^?^\f ^ earth metal ^ 
2,6-lutidine). y as 30 am,ne < a 9- dicyclohexylamine, triethylamine or 

w The compound of the formu.a (., and its salt are hereinafter stated by a genera, term of the compound 
The compound (,) of the present invention can be prepared e.g.. by the method illustrated by Chart-.. 

Chart-I 



75 



20 




R'COX 



or its salt 
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R« 

or its salt 
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R« 

or its salt 
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carboxy C .^d R1 " ^ ^ ~~ abov ° ^OX is a reactive derivative of a 

app^^yS^ «* "J** co ^ u " d W - mentioned above being 

compound (II) wSdSHZS^ ^7 Rc 3Cid *• fbrmu,a : R2C0X to v |e,d 

reactive derivative of *c5x ™T*S°S3E 22? "5 (,) - M ° re Specifica)l * *• 

aade. N-phthalimido ester or IWsucc^lmSo este f i rom,de - ,m, ; a20,ide . «W anhydride, acid 
add having the formuia : R* C00hE?E2J2E mS^rlf'" 9 ^! * 0W 6Ster ' 3 "H"** 

of a = ng agent such as N.N-dicyc.^ >" the presence 

of th? c e ^;r ( ronT \ 1 - 3 r ,s - preferab,y ™- * - ^ 

mols, preferably Ss E£ SSSSSSf,* 5 SIT", ' 8 h ^ 1 " 3 

one mol of the compound (III) mols of the °° u P l,n 9 a 9ent, based upon 

coodr °r csi^Tss- : isirisaa'r - r perature of 

thfre ~£2 S~ -S^-tt 
dioxane or dimethylformamide is Cuen fy ^3^ fc 2ST^"^ to ^ tetrah * dro ^ 

acylating agent, it is preferable to add m LnbT k Ch,0nde or ac,d brom 'de 's used as the 

The reaction time is genSy be^eenTo Zute S ^ 5 T^T™ ° f Pyridlne h 1,16 re3Ction s * stem - 
temperature to be adopted l ° 12 h ° UrS ' de P endin 9 "P°" the reagent, solvent and 

thiati^^ (-Ms conducted in the presence of a 

be employed is generally about? 3 S or nr^hf * rea9ent 71,8 amount of the thiation a 9 ent to 
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conducted at a temperature of about so . lon'r « , . 

depends mainly upon the reaction temoeraftS h'.J i! * ? ' 120* C. The reaction time 

approximately 5 hours at about 100 - 120* C 9 y 3 " 12 hours ' for 

example. 

s procL Ch H^. VT^ZO^ - * ^ any stage in the 

Typical examples of the inversion 37^^ to sS^r™ ^on of the compound (I). 
to an alkylatJpn, sulfonation or acylation Ls crLL th 0 „!£L """P 0 ""* wher *n * >* a hydrogen atom 
acy. or carboxylic acy. group whS^J be 'ubSSd ' C0mpOund wherein » * an aikyl. sulfonic 

ro IbnoSTmSST* ^ 59 C ° ndUCW in • econt ™ *• ^thods known per se, but also by the 

abbrevfateTa^ ® ^ a hydrogen atom hereinafter sometimes 

of the compound (I) (Ri = H ) For obJhJTw ^ J" 9raup ,s achieved an -acylation 

carbcxync acy. is ciuied to rtxl^Z^ZT^ 77? ° f 8 ^ 

15 the reaction conditions mentioned in the reaS VL °L" ,- tand of reactive derivatives and 
generally those appiicabie for that in «J il^SlZ S^^ZS S? "l** C ° n,P ° Und (,,) « 
smoothly. In order to convert the compounTm^ cond.bons, the acylation will proceed 
acyl. it is convenient to cause a reaction oTthe eL^SJS °^° U ^ (0 ° f R ' which fe a su,fonic 
reaction is usually conducted in theTresencTof^S °IP ~ W 8 hato 9 en ated sulfonyl. This 
may be conducted using an7 ?nT2«^ 

tetrahydrofuran. chloroform or meth^Zhto^Tun^^ dim ^y'fo™amide. 
the solvent The reaction will proceed Zomtat o^ to ^ c-rcumstances. pyridine may be used as 
minutes to 5 hours. In the above reac^ atoufl Vl^ZT^T™ and wi " be m 3 ° 

acyiation agent are used for one molTmTcol^und (ft ^ • bout 1 " 2 mo,s of * e 

In order to obtain the compound (I) wherein Ri i<s »« «. 
alkylation. Examples of the XI 2! ,! n , ^'J" 8 com P° und © ( R1 = H) is subjected to an 
iodine) and sulfonic acid IKEtoTiSJSST 1 ^ a * ylB (ha, ° 9en be Nr chlorine, bromine or 
ester, The alkylating agen^ufed in !f JKT " Tfr*"* *« 
reaction is usually conducted in the msZ^ T„ ,1 . 1 ' 2 mo, « to one mo1 °* the compound (I). The 
». carbonate, or an organic base IS, is tteZa^ ^ baSQ SUCh 38 P 0 * 88 ™ ^"ate or sodium 
is equivalent to toe'amou^of to ^^TatiTagen? Z^L* '* 'T** ** *" am ° Unt ° f base used 
dimethylformamide or dimethylacetam de EiSN "K ^ ""^ tet ^y droft "an. dioxane, 

conducted under heating. suitably*^ f^C -loS^ ^ IW " ^ r88Ctfon ls usual, y 

35 c.X^?i^ ££££ Z "» C ~ <» — * ^ a 

conducted by use of a reduclna aoenT «T "accordance wt " conventional methods, but is suitably 
tetrahydrofuranordioxane^^^^^ hydride 0r diborane - Such solvent as 

. Furthermore, the compoundl.l) where T^Ta ^ZTV^ undlr ref,uxin 9- 
method of the present invention is knowJ ^ 9 at ° m 88 4,18 materia « in *e preparation 

hydrogen atom L be syXsfeed | ^l^rdTnce ^ R ''" 9rou P s °* er *an a 

251 (1986) . as shown by CharWI aCC ° rdanCe wrth ' e *> ^-P-Snyder et al's method. J.Med. Chem. 29. 
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Chart -I I 

a M * /--~\^NHBOC 
CBOC) t Q ( | R'-X 
a j Bt.I 
H H 



NHBOC 

CFaCOOH 



TS 
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tenZZcrtZ^T ^ S3me meanln9 " X is a ^ogen ^ and BOC stands for 

atomTaTcorS^S SlSK^SJ^S CO,TeSpondin 9 - being a hydrogen 

« as mentioned abovt «nvers.on reasons of R> mo.ety in the compound (I) into other FT moieties 

TheXotn ft d^^ PO o U btn ( & dTy me^fm'^ 3 ^ ^ ° r 3 method ^o. 
separation means su?, a S ^ liTlST 56 te ° lated -nd purffied b * ^entional 
free form can beoo^^JSSiJSfS Z chromatography. The resuitlng compound (!) in 
30 negation reaction. ^ernativeTy 2*25^3 f i ** "Tf - ^ ^ ^ 

accordance with the conventional method 9 * y converted into free form in 

antiaTe^Sn^c'n ItZ^^T^ 'T^ 9 °" s ^m and 

linolenic acid, ^ InotenfclcW ^aThidol a^f n T ° P ° yunsaturated «Ws (e.g., linoleic acid, y 
cially inhibitory ac^ on Torm^on ef££2T?^ *" ° f e,C0Sa P e ^"°^ «**>. espl- 
formation of sJipoxygenSe metloo^ 7 e n f^ 0 *'* 6 (antioxydative action), inhibitory action on the 
hydrcxyeicosate£3o^ «*» (HPETE), 5- 

(mou^^rd^Syld m^rLt? 9 " 2T" " 9 ^ ^ h ma ™ alS 
caused by smooth mSZ toZZSZ, ? ^ by p,ate,et "Mragatlon. ischemic diseases 

(e.g.. cardiac ^Z^^Z^^*^"™** -9. brain and kidney 

disease. Lou-Gehrig's diseases or ™«2Sr ? d ® generat,on <*-9- Parkinson's disease, Alzheimer's 

by damage to ^ ^^^^sZ^T^T^^ " d emrt,0 " > ' diSOrderS Caused 

nerve ceils induced by oxygeTdefidencv brat dam!*! 3 '^T < disturbances du * to necrosis of 

thrombosis), seizure LeptLT S£ ^SSlSS ? f 0 ^' infarCti ° n ° r Cerebral 

injury, nephritis, pulmona™ tSSl^l!S^S!' ~« nfarCti ° n ' Cerebra ' Sur9ery and head 
hepatitis, acute hepatitis !ve TrmiTnv^ri v *' ,nflammation - arteriosclerosis, atherosclerosis, 
(myocardia. inirSJ ce ^^S^ZTT? pneum ° nitis ' immunodeficiency, circulatory diseases 
enzyme, tissues o cel^ whiS £ 2ut h! *J ^ nephritiS a ° d S ° ° n > induced by disturbances of 
and other diseases such « llSUSSlIl ^ SP6CieS ^ SUperOX,de 0r radical >. 
bogenio agent. aS^L^^^ .* iS 33 mediCine " **« antith ™- 

culatory organs such iS« L?Sn^2r7r* 9 ' ant, " a,,er 9 ic a 9 ei * «0«« for improving cir- 
fibrogenesis agent fo efall ^ 9 0r ,mPTOV ' n9 nephritis and ne P atitis - «* ««ie- 

aracWdonate cascade unauong acwe oxygen species or as an agent for controlling and improving 
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The compound (I) may be safely administered through oral or parenteral routes as it is or in its 
pharmaceutical composition mixed with a pharmaceutical^ acceptable carrier or excipient, or the like (e.g., 
tablets, capsules, liquids, injections or suppository). The dosage depends upon subjects, routes and 
symptoms. However, for example, its oral dosage for adult patients suffering from circulatory diseases is 
usually about 0.1 • 20 mg/kg body weightfonce, preferably about 0.2-10 mg/kg body weight given once to 
three times a day. 

It will be understood that the compounds (I) possess inhibitory action for the formation of lipoperoxide 
(anti-oxidating action) and inhibitory action for the formation of of lipoxygenase metabolites, and HHT as 
illustrated by the following tests and hence are useful as medicines for treating or preventing circulatory 
diseases, inflammation or allergic diseases. 

The compound (I) of the invention (I) has, as shown in the following test example, inhibitory action for 
the formation of fipoperoxide, antioxidative action, and inhibitory actions for lipoxygenase and the formation 
of HHT, being useful as medicine for treatment or prevention of circulatory diseases, inflammation and 
allergic diseases. 

Test examples, examples and reference examples are described in the following. The invention is not 
limited to these examples. 



Test Example 1 



Inhibitory action on 5-Iipoxygenase. 

RBL-1 cells (rat basophilic leukemia cells) of 10 7 were suspended in 0.9 ml of MCM (mast ceil 
medium). To the suspension wa^ added the test solution (the final concentration of 10 uM, 1 uM and 0.1 
uM) prepared in advance. The mixture was incubated at 37* C for 5 minutes. Then, 0.1 m£ of MCM 
containing 50 ng of arachidonic acid and 10 ug of calcium ionophore A-23187 was added and further the 
mixture was incubated at 37 # C for 15 minutes. After the reaction, 1 ml of ethanol was added, well shaken 
and subjected to high performance liquid chromatography to determine 5-HETE. The absorption at 240 nm 
due to 5-HETE was measured by an ultraviolet abosorption monitor. The inhibition rate of 5HETE formation 
calculated from the peak area is shown in Table 1. 

The inhibition rate of 5-HETE formation is represented by (1-b/a)x100, wherein a is the peak height or 
area in the presence of the compound (I) and b is that in the presence of the compound (I). 

Table 1 



Compound 
Example No. 


Inhibition rate (%) 


10- 6 * 


10~ 7 " 


10~ 8w 


9 


100 


79 


12 


2 


100 


56 


14 


28 


95 


56 


9 


22 


100 


49" 


4 


20 


100 


44 


2 


24 


93 


53 


• 26 



"Concentration of test compound (M) 



By the above results, the compounds of the invention are proved to inhibit lipoxygenase even at low 
concentration and also to inhibit the formation of 5-HETE. 



Test Example 2 



Inhibitory action for the formation of HHT (12-hydroxyheptadeca-5,8,10-trienoic acid) in rat's platelet. 
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age) E ?ubi^d°to ahl!T P"^ ^ *" abd0mina ' of a rat < Jcl : ^star. male. 12-15 weeks 
XmlS^ - * 3^ % sodium citrale (1 JurTof 

at room temperature to oattilr PRP totaS^JJ??* 1 W3S centrifu 9 ed at 8°° for 10 minutes 
3000 rpm for 10 mtoutefta iSfSf. ^ P aSma) ' ^ ** residuaJ bfood was centrifuged at 

and th? PR? Z £^3^^^^^' ^ P .' ate,et nUmb6r in PRP WaS meiured 
0.25 ml of the PRP 19^, l , *J° 0,6 concentration of platelet was one million/ju . To 

10 UM. 1 u^d 0.1 mZ^XZ^T t9St C ° mPOUnd <th6 conation of 100 uM 
reaction. 1 1 ml of ettanol S ^ J ! m,XtUre W3S incubated * 37' C for 15 minutes. After the 

the supernal S^ofTL^S^^J* 1 f^"' * 20 °° rpm f ° r 10 minutes to seDarate 
.iquid chromatogr^yto ^F^^^ £ JST t0 ^ Perf ° rmanCe 

^etahsorp.00 monitor. The inhibit rate^f JBStSJK — ^^TSSX: 

Table 2 



20 



25 



30 



Compound 
Example No. 


Inhibition rate (%) 




10-s* 


10~«* 


41 


87 


63 


23 


3 


100 


83 


22 


26 


100 


63 


22 


31 


100 


80 


19 


I " 


96 


43 


18 




100 


58 


16 



"Concentration of test compound (M) 



35 



From the above results, the compounds of the invention are proved to inhibit the formation of HHT. 



Test Example 3 



40 



Inhibitory action for lipoperoxide formation in rat's brain homogenate. 

com^nl^ for th? b r„^' ^ t P **™«* - B 196(1984) . the concentration of the 



50 
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Table 3 



5 



Compounds 


■v/SO 


Example No. 


(M)x10~ 7 


28 


.7 


23 


12 


26 


12 


21 


7 


6 


7 


9 


7 


12 


6 


7 


8 


8 


7 



20 



Hpo^^^S^ ^ C ° mPOUndS ° f ^ inVenti ° n ^ to have an exce..ent inhibitory action for 



Test Example 4 



25 



30 



Action of Hi© dnjg on behavior cnan S e d» „ w inW „^ , njeeeon „ , ^ ^ fc ^ 

sacra, segmant In. -nc^^^^S^ T f ta " >ar -»"'«* * «* < sl 

banavior chanc,a vras scon*. a=cordinT»T,^S S^L to " ™* em ^°" "** °> 





Evaluation 
point 


Behavior change 


35 
4Q 


0 
1 
2 

3 
4 
5 


Normal ' " — ■ — 

Repeated bites on the legs and abdomen 

a) Violent bites on the abdomen sometimes tumbling about. 

c) ?remor V9 rGSP ° nSe t0 "** mal StimU,US ^ressiveness 
Clonus 

Tetanus or paralysis in uni- or bMateral lea 
Death 



administered ^ ^ ' nhlbition rate whe " rng/kg of the compound (.) was oral.y 



SO 



ss 
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Table 4 



15 



Compound 
Example No. 


Average score 


Inhibition 
rate (%) 


100 mg/kg 
dose 


saline 
dose 




21 


1.7 


4.6 


63.0 


2 


1.2 


4.7 


74.5 


16 


0.3 


5.0 


94.0 


5 


0.9 


5.0 


82.0 


28 


1.1 


4.7 


76.6 



20 Test Example 5 



Leukotriene D* (LTD*) receptor antagonism. 

antagonism was measured byuZ^nr^o^Jl^' *" *< LTD *> rece P tor 

shown in Table 5. J * d gu,nea P ' 9S lun 9 membrane fraction. The results are 



30 



Table 5 



35 



40 



Compound 
! Example No. 


Inhibition rate (%) 


10" s * 


10~ 7 * 


io- 8 * 


30 


100 


98.8 


76.0 


6 


100 


94.3 


64.4 


8 


94.6 


92.4 


54.8 - 




100 


92.5 


61.0 j 



' Concentration of test compound (M) 



antag^snT **" ^ *" « *° ™ enti °" - P-ed to have excellent LTD* receptor 



so Test Example 6 



55 



Effect on cerebral blood flow after complete cerebral ischemia-reperfuslon in dogs. 

measured through the cannulated ffenSLl ^ w fh , ?' V ^ ^ SyStemic b,ood P ressure ™* 
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75 



around the ascending ao^SeSr 9 ? 'ntercostal space. The ligatures were loosely placed 

was maintained for"? SSJ^^Sl'S ^7 ^ ^ -b0W "» ^ 0cc ' usi °" 
3 hours. After 3 hours of r^rfuSn an!™S 1 P******* variables were continuously recorded for 

weighed and then dried ^'"0 to ^ ^ regfona ' COrt8X was removed - 

intravenously 5 minutes befora iSmia! 9 ^ C ° ntent The test dru 9 s were ^ 

in the group treated with the compound of ExamDle 108 ~prp ^ • 

with reactive hyperemia to the same extent « S-Tf5 . ftS reperfus«on transiently increased, 

pre-occlusion level 3d m nuS ™£$£^£ T™ ^ Th " -1 * ^ CBF recovered to the 
Example 106 (1 mg,kg. Lv)%mmZ^JT« tieCTeas&a gradually. However, the compound of 

rate 3 hours after Sperfusfc iT^^T^^^O^i^ "S" T rePerfUSi ° n ( ° eCreaS8 
the compound of Examole 106 at 1 3 7? 8 0 3,1 /o * Contro1 44 3 * 14 % )- Whereas 

fusion inVcBF (Oec^Se rate 3 tlZfSJ" 4 l™* C ° mP ' ete,y inh,bited •«"• Post-ischemia hypoper- 
compound of Example T06 TSnificaX ,1^™ : C ° mP0U " d ° f 6>Camp,e 106 6 5 * ™e 
hours after reperfusion ^ * lnWbrted *• ,ncrease ln content in the cerebral cortex 3 



20 



25 







Water Content (%) 


Control 




79.81 t 0.21 


Compound of Example 106 


t mg/kg, i.v. 


78.22 ± 0.08 (p 0.01) 


Compound of Example 106 


10 mg/kg, i.v. 


77.56 t 0/36 (p 0.01) 
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45 



SO 



case^Sm^ *• ^ «on offer potent protect effects in the 

Button in- a column chTomtfohS^^ " ?* SC ° P ° ° f Ws lnventlon Possible, 

monitoring with TLC (Thin UyTc^o^ Z™*** and ^P' 98 w « ducted while 

60F 250 manufactured by Merck 2 TSEaKZLS mV^ T™" 9 ' ** TU5 - pW » USed was ^e^' 
eluting in the column Jw^Sm^J f^KlJ? deve,0p \ n 9 so,vent was *° same as the one?or 
for the coiumn was W^JSTZt^^ a ^ The si '«~ ^ 

Jhe^s in R-ranc^ « — - PP.. 

br. : broad 

d : doublet 

t : triplet 

q : quartet 

m : multiplet 

dd : doublet of doublets 

J : coupling constant 

Hz : Hertz 

CDCI3 : deutero-chloroform 
Ds-OMSO: deutero-dimethylsulfoxide 
% : percentage by weight 
THF : tetrahydrofuran 

the ^S^T ^ 15 " 25 ' C " and " - ™"** and temperatures were shown on 
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Reference Example 1 



3-(4>CMoro-cf nnamoyl)amino- g »caprolactam 
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<soo N ^' C ^°^ d T? 320,0 S 3 l? WaS add6d t0 3 so,ution ' of P-Cholorocinnamic acid (13.0 g) in THF 

IR(KBr)cm-': 3198, 1686, 1644, 1614. 1563. 1348 814 

ZThX^J^' 3:20 " 342(2 ^" 4 - 55 • ^(1H. d>J -16H Z , 7,0< 2 H.m). 

^ The following compounds were obtained in the method of the above Reference Example 1 . 

Reference Example 2 

75 3-(4-Methoxycinnamoyl)amino-{-caprolactam 
m.p. 238 - 239*. 

IR(KBr)cm-': 1672. 1650. 1604. 153£ 1511, 1275, 1172 

20 ^^^B^VJ^\^u:f XH ^ 3 - 76(3H ' S) - 4 ^(1H.dd.J=7H Z .1 0 Hz). 6.77- 
(1H.d.J = 7Hz) 6 - 95(2H,dJ=8Hz >' 7.34(1H.d.J=16H 2 ). 7.51 (2H,d.J = 8Hz). 7.84(1 H,t.J = SHz), 7.97- 

Reference Example 3 

25 

3-Cinnamoylamino-f-caprolacta m 
m.p. 194 - 196*. 

IR(KBr)cm~ 1 : 3294. 2924. 1656. 1619, 1536, 1480, 1433. 1226 

30 SJS^^iSTT" 309 " 456 ■ 479<1H - m) ' •-«»«*'■'•«* «*> - «* 

Reference Example 4 



35 



3-(2-Phenylbutyryl)amino-€-caprolactam 



m.p. 152- 153*. 

IR(KBr)cm~ 1 : 3280, 2934, 1641, 1531, 1479, 1436 
40 7Z? )5; 0.88(3H,t, J = 7Hz), 1.33 - 2.32(8H,m>, 3.13 - 3.37(2H,m), 4.00(1 H,t, J = 7Hz), 4.36 - 4.61<1H,m), 



7.30(5H,s). 
Reference Example 5 

45 



3-(4-Methoxybenzoyl)amino-t-caprolactarn 
m.p. 214- 215*. 

fR(KBr)cm- 1 : 2926, 1641, 1548, 1505, 1246, 1187 
Reference Example 6 



55 



3-(4-Methylcinnamoyl)ammo- 6 >caprolactam 
m.p. 229-230*. 
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IR(KBr)cm-: 3196, 2932. 168S. 1610. 1347. 807 

SS3S ^^^SSS^^** • 4 ~ *"«•<*-««* ™- 

* Reference Example 7 

3-(4-Ethoxvdnnamoyl)amino- 6 -caprolactani 
'0 m.p. 236 - 237*. 

IR(KBr)cm-': 1686. 1644. 1605. 1562. 1513. 1304 1233 1173 

re Reference Example 8 

S-t^lsopropyi cinnamoyDamlno-e^prolactam 
20 m.p. 199 - 200*. 

IR(KBr)cm-': 3320. 1670. 1651. 1615. 1528 1430 

25 Reference Example 9 

S-r^MethoxypheriyOpentedlen oylJamino-^rolactem 
30 m.p. 204 - 206*. 

IR(KBr)cm-': 1645. 1598. 1510. 1480. 1435. 1255 1176 1029 

35 Reference Example 10 

3-(4-fsopropox ycinnamoyl)amino- € -caproractam 

<o m.p. 225-226*. 

*R(KBr)cm-i: 1671, 1651, 1606. 1535, 1510 1254 
NMR(CDCI 3 )5: 1.16 - 2.30f6Hm> 1 32/fiH h i-cu v 

"H^-^t-ww-S^r^^^^ " «B* 6.33- 

45 Reference Example 1 1 

3.(3.5-Di.tert-but y l-4-hyroxvcinn a m 0 yl) a mi no . t . caprQ , arfam 

so m.p. 112- 113*. 

IR(KBr)cm-i : 2956. 1657. 1615. 1479. 1435. 1208. 

SSSS^ 139(18H ' 5) - 3 0 <; 3 ~ ' 6,6 ( 1H. dlJ = i6H 2 , 

55 Reference Example 12 

3-(2-Methoxycinnamov l)amino> e >caprolactam 
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m.p. 213-214*. 

KfnZ,c^ 16, 1685, 1643 ' 1613 ' 1557 ' 144 8- 1245. 

NMR(d 6 -DMSO>5: 1.18 - 1.96(6H.m>. 3.03 . 3. 2 7(2H,m), 3.83(3H,s), 4.43 - 4.65(1 H.m). 6.76 -7.56(6H.m). 
5 Reference Example 13 

3-(3>M9thyfe nedioxycinnamoyl)arnino- 6 -caDrolatam 

io m.p. 275 - 276*. 

IR(KBr)cm-': 1669, 1652, 1616. 1532. 1500. 1488. 1250 

*s Reference Example 14 

3-(a«Phenyicinnamoy0am>n<>€-caprolactafn 

20 m.p. 159- 160*. 

IR(KBr)cm-\- 3354, 3254, 1656, 1617. 1501, 1445 709 

NMR(d$-DMSO)$: 1 22 -1 .98<6H.m). 3.00 - 3.19<2H,m), 4.40(1 H,dd,J=4H 2 ,7Hz>, 6.95 - 7.56(11H.m). 

Reference Example 15 
25 — 

3>(2,3,4-Trimethoxvci nnamoyl)amino^-caprolactam 

m.p. 208-209*. 
30 IR(KBr)cm~ 1 : 1673, 1646. 1614, 1495, 1464, 1297 1097 

Reference Example 16 



3-(3.4-Dimeth oxycinnamovl)aminc- t -caprolactam 

m.p. 185-186*. 
to IR(KBr)cm-': 3302, 1650. 1611. 1514, 1468. 1260 1137 

Reference Example 17 

45 

3-(3,4-Dimethoxyben2oyl)amlno- 6 -caprofactam 

- ™° m ;^ ^ethoxybenzolc ac id (10.0 g , in 

amino- £ -caprolactam (7.04 g). the mbSre was SI I fnrTh £ ^ ^ f °" 0Win9 by addition of 3 " 
filtration, washed and dried I under T^,™ tn !" Th6 reSU ' tant P reci P itate ^as collected by 

used in the foHowing reason ^T* ^ °° mP0Und 9) " ™ S Pr ° dUCt WaS 
IR(KBr)cm~': 1657, 1617, 1574, 1510, 1476, 1263 ' 

55 ZSSSSSE ^T^&fiSZ? °~ - - <~ 7.02(1H. d . J = 8H 2 , 
The following compounds were obtained in the method of the above Reference Example 17. 
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Reference Example 18 

3-(3-Methoxycinnamoy»)amino- € *caprolactafn 
m.p. 173 -174*. 

IR(KBr)cm-i: 3312, 1671. 1653. 1621, 157a 1540, 1434, 1289. 



10 



Reference Example 19 

3-(3 f 5-Dime thoxycinnamoyl)am»nog-caprolactam 
m.p. 174-175*. 

IR(KBr)cm->: 1654. 1619. 1535. 1426. 1208. 1160. 



«t1H*U.4H*7H4 6.50- 

20 (1H.d.J = 7Hz). 6 - 98 < 1H ' d ' J - 16H z). 7.32(1H.d.J = 16Hz), 7.88(1 H.t,J = 6Hz).8.0l- 

Reference Example 20 

25 3-(2.3-Dimet hoxycinnamovl)amtno-f-caprolactam 
m.p. 187-188*. 

IR(K8r)cm-': 3208. 1686. 1613, 1577. 1480. 1270 

Reference Example 21 

35 3*-(2,5-Dimethoxycrnnamoyl)amlno-6-caprolactam 
m.p. 190- 191". 

IR(KBr)cm--: 1655, 1600, 1524, 1494, 1431, 1223. 



40 



Reference Example 22 



45 a-^Methoxy- S-methylcinnamoyDamino-^-caorolactam 
m.p. 218- 219*. 

IR(KBr)cm-': 3280. 2920. 1660. 1640. 1600. 1500. 1248. 1122. 



55 



Reference Example 23 

g-^Methoxy-^ 
m.p. 192- 193". 
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IR(KBr)cm-\- 1673. 1650. 1610. 1511. 1428. 1262 1143 

Reference Example 24 

aKS^.S-Trimethoxvcinn amoyljamino-t-caprolactam 
m p. 197 - 198*. 

IR(KBr)cm-': 1667, 1645. 1600. 1578. 1502 1411 1122 

SSSWh^V,^^.;^^ WW**.™* 

Reference Example 25 

3-(2,4^Dimet hoxycinnamoyl)amino- 6 >caprolactam 
m.p. 207-208*. 

IR(KBr)cm-i : 3294, 1678. 1644. 1599. 1519 1212 1159 
Reference Example 26 

3-(3-Bromo-4- methoxycinnamoyl)amino-«-caprolactam 
m.p. 226-227*. 

IR<KBr)cm-': 1671, 1649. 1619, 1598. 1496 1260 
Reference Example 27 



40 3-(3.5-Di-tert-but yl-4-hydroxvben 2 o y i) a mino- t .ca D r 0 lact a m 
m.p. 131 - 132". 

IR(KBr)cm~ 1 : 2954, 1710, 1675, 1644, 1479, 1427 1231 
^ NMR(ds-DMS0)6: 1*3 - 1.98(6H,m). 1.41(18H.s,; 3.09 - 3.28<2H.m>. 4.53 - 4.62(1H.m>. 7.59(2H. S) . 
Reference Example 28 

3>(2.4-Dimethoxyben2ovnam in Q - g -r. a prr>i a ^ a ^ 
so " ! — 

m.p. 196- 197*. 

IR(KBr)cm-':3310. 1669, 1494. 1328. 1261. 1210 1013 

"sss^r 1 304 • *-<■«* «■» • « 

55 

Reference Example 29 
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3-{3.4-Dimethv>cinnamov |)aniino-e-caDrol a fit a m 
m.p. 226 - 227*. 

IR(KBr)cm-': 2934, 1685, 1643. 1613. 1562. 1479 1242. 
Reference Example 30 



3-(2-Methoxy3- methy[cinnamo V n am ino- t ^a Pr0 |actam 
m.p. 186- 187*. 

IRfKBrJcm -1 : 3270. 3222. 1684, 1638, 1621. 1569 1467 

" » 7^^^ 7 ^^^H{J* «*H* 4.51 . 4.60(1H. m , 6.94- 
(1H.t.J = 5H2).8.15(1H.d.J = 7H 2 ). ^ " H2) ' 7 - 47 ( 1H .^=6H Z ). 7.63(1 H.d.J = 16H 2 ). 7.87- 

Reference Example 31 

20 

S-Q-Methoxyb enzoyQamino-t-caprolactam 
m.p. 148- 149*. 
25 HL Br)Cm ~ ,: 1680> 1648 ' t587 « 1542 - 1487. 1300. 

- N SC SO)5: * 3 • 3 - 81 < 3 ^>. « - 4.68(1H. m , 7.07 -7,4<1H,m). 7.35 



30 



Reference Example 32 



3-(g-Methylci nnamoyl)amino-e-caprolactam 

m.p. 160- 161*. 
35 IR(KBr)cm~': 3384, 1672. 1660, 1593. 1511. 1475 

N MR(ds - DM S0, 5 : 1,8 - 1*6<6H.m, ,03(3H,, 3.02 -3,7(2H.m, 4.46 - 4.54(1H.m, 7.29 -7.43(6H., 
Reference Example 33 

40 

3-(4-Tnfluorome thylbenzoyl)arnino-e-caprolactarn 
m.p. 283-284*. 

rR<KBr)crn-i : 1687, 1836, 1324, 1295, 1174, 1116 
" SSSST* " 4 - 3 -« - ^»->. «• ■ 7.88{2H,d.J = 8Hz), S.07- 

Reference Example 34 



so 



3-(3^Methylenedioxvbe n2oyl)amlno^-caDr 0 f ac t a m 
m.p. 196- 197". 

IR(KBr)cm-i : 1660, 1635, 1602. 1475. 1253, 1033 
Reference Example 35 
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3-(p-Toluoyi)amino-e-caprolactaro 
m.p. 202 - 203*. 

IR(KBr)cm-': 3262, 3200. 1654. 1539. 1295. 1282 
' ESSEE^"* " , - 98<6H - m) ' M» " MWA 4.56 - «4(,H. m >. 7.28(2H,d, J = 8Hz), 

Reference Example 36 



70 



3-(2 1 3 t 4-Trimethoxyben2oyQamino-6>caprolactam 



m.p. 240-241*. 

IR(KBr)cm-: 3262, 1678, 1656, 1634. 1519, 1482, 1093. i usi 

" WSSl" • ^ w * 3nm *- 3 ~ • Hi 
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Reference Example 37 



3-(3-Trif?uoromethylcinnamoyl)amino-c-caDrolactam 



m.p. 203-204*. | 
IRfKBrJcm- 1 : 1673, 1651. 1624, 1347, 1162. 1121 j 

" ES^JSiffl^ 3M " SW *"* « • 7.15(1 HAJ.IWt). j 



50 



Reference Example 38 



3-(N-tert-Butoxycarbonyl-^alanyJ)amino- c -caprofactam 



m.p. 110 - 111 *. 

IR(KBr)cnr.-': 3346. 1677. 1632. 1526, 1285. 1173 
* NMR { d 6 -DMSO)5: 1.25 - 2.18(6H.m,. 1.42(9H.s). Ml^U-tH* 3.14 - 3.47(4H.m), 4.41 - 4.60(1H.m)| 



Reference Example 39 



40 3-(4-Methoxyc arfaonylben2oyl)amino- e .caprolactam 
m.p. 226-227*. 

IR(KBr)cm-' : 3306. 1714, 1672, 1632, 1428, 1284 

« ESSE*" 0 • ^ • 0^<eH • m, • 3 '° " 3 ^' 2H '""' «° - «WW mpuwih* 

Reference Example 40 vA» 



50 3-(4-Ethoxycarbonylstyry»)amino-6-caprolactam 
m.p. 208-209". 

IROCBOcm- 1 : 1715. 1670. 1655. 1619, 1282, 1272 
Reference Example 41 
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in.p. 174- 175' 
IR{KBr)cm~ 1 : 3364, 1683. 1637. 1527. 1288 1170 

Reference Example 42 

3^Ethoxycarb onyloxydnna m oy|)amino- 6 ^aDrolactem 

l«T.S5& - ^ydroxy^ethoxy^ic acid 

» mins. Subsequently, tothe n*LET*2 2^«tS2SS? f0 "? Wed by 15 

(200 ml), and then the whole was stirred for 1 hr at^aV^ i 3< ^W>taclwn (14.9 g) in THF 
reaction mixture was concentrated under /educed tessl ^52 *' T' com P ,etin 9 * e d ™PP'"9. the 

Reference Example 43 

30 (^Etnoxycarbonv loxybenzovDamino-e-caprolactam 

m.p. 195- 196*. - 
IR(KBr)cm-: 3312. 3266. 1766. 1683. 1634 1290 1252 121? 

Reference Example 44 

40 ^(^cyanobe nzoyDamino^caprolactam 

m. P .^9 C 0°- mPOUnd ^ ° bta,ned ^ meth0d 0f Refe ™<* BcamP'e 17. 
IR(KBr)cm- : 2224. 1643. 1549. 1300. 937. 758 

" JKKST " T ■ "'^ « - TMmu** 8.03- 

Reference Example 45 
so " " * — 

3 -(3-Cyanobenzovf temino- 6 -caprolactam 

« m.p. 1 22 3 i tiU ^ mP ° Und WaS ° bteined in ** ""hod of Reference Example 17. 

MS 00 " 1 "-" 2984 1682 ' 1669 ' 1647 ' 1551 .1301. 
NMR(d 6 -DMSO)5: 120 - 2.00(6Hm) 3 09 i,»„ u v . 
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Reference Example 46 

3-(5-Benzimi da2olecarbonyl)amino-«-caprolactam 

m.p. 1 i e 7 t ! ti 29?- mP ° Und W3S ° btained ln meth0d 01 Reference 17. 
IR(KBr)cm~ 1 : 3258. 1672, 1623, 1540. 1305. 1289 
n NMR(d6-DMSO)5: 1.15 - 2 .02(6H.rn). 3.09 - 3.26<2H.m). 4.64(1H,dd,J =7Hz.10Hz). 7.64 - 8.34 (6H.m). 

Reference Example 47 
y s 3-Nicotinoylaminoc-caprolac tam 

m.p.^0 ft - l 22 C r mPOUnd ^ ° btained ' n meth ° d ° f Reference Example 17. 
IR(KBr)cm-\- 3338. 1667. 1646. 1528. 1418. 1334 

" jesses^" ^ar ^:^ ■ - 

(1H.dd.J = 2H 2 .5H 2 ).9.02(1H.dd,J = 1Hz,2H 2 ) °^ 1M ' aw 2Hz.8Hz). 8.54(1 H.d.J -7Hz). 8.70- 
M Reference Example 48 

3-Picolinoylamino-c-caprolactam 

30 m.p. 1 177 tI O78 0 ' mP0Und 0btai " ed meth0d ° f Referen< » Example 17. 
IR(KBr)cm-': 1685. 1653. 1509. 1487. 1469. 1424. 

35 

Reference Example 49 

40 3-[4-(4-Methylpiperazinyl)benzoyl]amino-«-caprolactam 

m p^32 ti . t 234°- mPOUnd *"* ° btained ln * e method of Reference Example 17. 
IRCKBOcm- 1 : 3282, 1679. 1544, 1513. 1451. 1293. 1244 

Reference Example 50 
50 " 

3-(1 -MethyH H-1 >2 t 3-trfazole-4-carbonyl)amino-€>caprolactam 

55 m^9™5£^ P ° Und ^ ° btained ^ me m8th0d ° f Referenc * ^mple 17. 
IRCKB^cm- 1 : 3388, 3108. 1677, 1640, 1571, 1502 

SSSS^iJL'-iTOK* ' 4 ~ *-»«*'-*i«h* 

21 
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Reference Example 51 



10 



75 



20 



25 



3-(rndoie»3-carbonyl)ammog>caprofactam 



m.p. 2« '^ mP ° Und ^ 0btained in ** of Reference Example 17. 

IR(KBr)cm~ 1 : 3272, 1675. 1620, 1548. 1439, 1310 1209 

Example 1 



2-(4-Chlor O styrvl-S,6,7^-tetr a hvdro-4H-thi a 20l O r5.4-bto ft nm fl 



a sodium hydrogen carbonate S o.utS and e^d W "S' cwlS" 9 ^ mbdur » W3S added to 

dried and the solvent was distilled off undeTre^^L ^' 7,16 extract was washed with water, 
chromatography on silica gel. an ^ recnrsteJjJ Tt^JZT"' ^ reSidUe WaS pUrified ■ * a «*■"" 
m.p. 188 - las' (yield 6.28 g, s7% Sfteoly) CyC,0hexane t0 9 ive *• *le compound as crystals, 

Lmo™" 1 -' 3274 ' 2926 ' 1543 ' 1432 - ^ 1090, 807. 

* 1 - 98(4Km) ' 2 • 307 - 3.96(1H. b ,s, 6.98(2H.d. J = 1H 2 ,. 



30 



Elemental analysis for Ci S H ls N 2 SCI 


Calculated: 
Found : 


C. 61.95; 
C, 62.08; | 


H.5.2Q; 
H, 5.08; 


N,9.63. 
N, 9.90. 



35 



Example 2 

<o 2 -^Methoxvs^rvl h5,6,7,8-tetrah v dro^H. m ia 2 olof5.4.bl a?ft n.n Q 

P^JSLSSRZ^ and phos- 

Yield 34.8 %. ^ 

43 IS^'o 1 ? 0 " ! 31 * < recr ystallized from cyclohexane). 
IR(KBr)cm-: 2914. 1601, 1547. 1510, 1251. 1 175 949 

SSS^^T-'JT^ 2 - 89(2HW = 6 ^ "WU-«* 3.82(3H.s, 6.88(2H.d. J = 9Hz), 6.98- 



50 



55 



Elemental analysis for CisHi S N 2 OS 


Calculated: 
Found : 


C, 67.10; 
C f 67.29; 


H, 6.33; 
H, 6.23; 


^ N, 9.78. 
N t 9.70. 



Example 3 



22 
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10 



is 



2-Styryi-5 t S,7 > 8-tetrahydro>4H»thiazolo[5 t 4-b]azepine 
Yield 40.3 %. 

m.p. 169-t70" (recrystallized from cyctohexane). 
IR(KBr)cm-i: 3220, 2918. 1523. 1439. 1362. 1269 938 

NMR(CDC.3)* 1.50 - 1.93(4H.m). 2.80 - 2.92(2H.m). 3.01 - 3.12(2H.m,. 7.0S(2H.s). 723 .7.59(5H.m,. 



Elemental analysis for Ci s Hi 6 N 2 S ] 


Calculated: 
Found : 


C, 70.27; 
C. 70.53; 


H.6.29; 
H.6.30; 


N. 10.93. 
N. 10.94. 



20 



25 



30 



Example 4 

2^1-Phenylpro pyl)>5 1 6,7,8-tetrahydrcH4H>thfa2olo[5,4-b]a2epine 

p^^T^,^ - ■ 

m.p. 106 - 107* (recrystallized from hexane). 
IR(KBr)cm -1 : 3244, 2924, 1474, 1261, 701 

S3 CDCW * °-* (3KW - 7H2 >- 1 - 3a - W* 2.77 - 3.05(4H. m , 3.32(1 HJbM* 4.93(1 H.t. J = 8Hz), 7.28- 



35 



Elementai analysis for Ci6H 2 oN 2 S 


Calculated: 
Found : 


C, 70.55; 
C. 70.45; 


H, 7.40; 
H, 7.27; 


N, 10.28. 
N, 10.15. 



40 Example 5 

2-(4.Metno xyct ,.nvll.5^.7.a.t« n , h y dro.4H.B 1 iazolol5.4^l a ,.n ln . jgggcMgide 

Yield 9.6 %. pwnasumae. punfying and then making a salt from hydrochloric acid. 

ZtJV ' V 8 ' f recr ystallized from a mixture of methanol and ethyl ethert 
IR(KBr)cm-': 1605. 1533. 1292. 1281 , 1263. 1 190 832 
» NMR(CDC.3, S : 1.50 - 1.90(4H.m). 3.03 - 3.30(4H.m). 3.80(3H.s). 6.89(2H,d.J =9Hz). 7.98(2H,d, J = 9Hz), 



55 



Elemental an 


alysisfor Ci*Hi S N 2 S*HCI 


Calculated: 
Found ; 


C. 56.65; 1 H, 5.77; 
C, 56.48; | H, 5.87; 


N. 9.44; 
N, 9.40; 


CI, 11,94. 
CI, 12.17. 
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Example 6 

, 2 -'^^v^n,IV 5,e,7,8-t. tra ii»dr t MH-llila z olof5,4.bto, n ln. 
Yi©ld 49.5 %. 

m .p. 1 66 - 1 67 V (recrystallized from cydohexane) 
10 S!S2 Cm " ,: 292 °' 15461 ,43S - 1355 - 1 270. 955, 802. 

S5^r!^W 2 ~ 2 - 3 01 - *~ ™5<2H,>. 7.15- 



75 



Elemental analysis for dsHigNaS 


Calculated: 
Found : 


C. 71.07; 
C.71.02; 


H.6.71; 
H..6.57; j 


N, 10.36. 
N, 10.23. 



SO 



Example 7 



25 



2-(4-EthoxystYi^ 



30 



35 



40 



Vield 42.6 %. 

™£jf 9 - 160 * (recrystallfeed from cyclohexane). 
IR(KBr)cm~': 2924. 1601, 1550. 1510, 1268. 1244 1176 

M^:^^V«.«««-"-«* 4.0, 



Elemental analysis for Ci7H Z0 N 2 OS 


Calculated: 
Found : ; 


C, 67.97; 
C. 68.06; 


H.6.71; 
H.6.63; j 


N. 9.32 
N. 9.45 



45 



Example 8 



g-(4-ls^ro w ls^l).5A7,a-telr^vd ro ~lH.i l ,| a20 | 0 (5, 4 . hta ^„,^ 

- P<»£~7^ an. *o» 
m.p. 148- 149*. 

ESSST"" 3258> 2950 ' 2922 ' 1547 ' 1438 ' 1357 - 1 266. 

- SSS3S « " - ,72 - 3,8(5H.m, ,19(2H.d, = 9Hz , ,20(2H,,, 7.38- 
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Elemental analysis for CiaH2 2 N 2 S 


Calculated: 
Found : 


C, 72.44; 
C, 72.11; j 


H, 7.43; 
H, 7.34; 


N. 9.39 
N, 9.35 



w 



Example 9 



75 



20 



2-[4-(4-MethoxyphenyQbu^ 

m.p. 140-142* (recrystallized from cyclohexane). 
IR(KBr)cm-': 1542. 1509. 1441. 1368. 1251, 1172. 986 

SS22S iSHSSH 280 • 303 - 3,4<2H °* 3 ~ «■« *~ •»■ 



25 



Elemental analysis for Ci8H 2 oN 2 OS 


CaJcuIated: 
Found : 


C, 69.20; 
C. 68.90; 


H. 6.45; 
H.6.62; 


N.8.97. 
N, 8.80. 



30 



Example 10 



^4-'sopropo xystyi7l)-5.6,7 y 8-^ 
Yield 35.5 %. 

m.p. 161-162* (recrystallized from cyclohexane). 
IROfflrfcmr 1 ; 3266, 1547, 1509, 1442, 1359, 1239 943 



Elemental analysis for Ci 8 H 2 2N 2 OS 


CaJcuIated: 
Found : 


C, 68.75; 
C, 69.10; 


H, 7.05; 
H, 7.12; 


N, 8.91 
N, 9.01 



so 



55 



Example 1 1 

2-(3,5-Di-tert-buty^^ 

hvdrnw^n 9 J h rt ^^ eth0d * ^T 1 "* 1 * *"* com P ound w as obtained by reacting S^.S-di-tert-butyM- 
hydroxycinnamoyl)ammo.-ca P rolactam and phosphorus pentasulfide, . purifying and then neutraTzing with 

25 



BNSOOCID: <EP. 



.0351 856 A2_l_> 



EP 0 351 856 A2 



70 



oxalic acid. 
Yield 37.4 %. 
m.p. 205- 206 \ 

fR(KBr)cm-': 2958, 1729, 1592, 1437, 1374, 1237 1208 





alya's for "~ 
°C2H 2 0* 0 H 2 0 


Calculated: 
Found : 


C, 60.95; 
C. 60.97; 


H. 7.37; 
H.7.30; 


N, 5.69 
N.5.72 | 



15 



Example 12 



20 



2.(2.Meth OXy stvryl).5,6.7,8.tetrahvdro.4H. t h ;a ^ l »r g ^ ggpine^ 

By using the method of Bcaxnole 1 tha fw a ~~ , 

namoyl)amino-^rolactarn and phosphors pe^SHu^fJT ° l ?5 ad * feaCtin9 ^-^oxycin- 
Yield 36.7 %. H pentasulflde. purifying and then neutralizing with oxalic acid 

m.p. 171 - 172*. 

iR(KBr)cm-<: 1592. 1519, 1378. 1352. 1253. 1207 



30 



35 



Elemental analysis for 

Ci 6 Hi a N 2 OS • C 2 H 2 04 • 0.3H 2 O 


Calculated: 
Found : 


C, 56.62; 
C, 56.67; , 


H.5.44; 
H.5.13; 


N, 7.34 
N, 7.14 



40 



Example 13 



drochloric acid. pnospnorus pentasutfide. purifying and then neutralizing with hy- 

Yield 42.3 %. 



55 



Elemental analysis for 

Ci s Hi s N 2 0 2 S • HCI • 0.3H 2 O 


Calculated: 
Found : 


C, 56.15; 
C, 56.38; 


H, 5.18; 
H, 4.89; 


N, 8.19. 
N, 8.22. 



26 
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Example 14 

By using the method of Example 1 the ti«« r»nm«~...,j ^ . ^ 

namoyOaminc-c-caprolactam ai^osDho^aSl.S^ 5 T* ° btained by reacting 3-(-Phenylcin- 
acid. cram ana pnospnorus pentasulfide. punfy ing and then neutralizing with hydrochloric 

Yield 13.5 %. 
io m.p. 188- 189*. 

IRfKBOcm-': 3180. 1595, 1506. 1490. 1352. 693 

NMR(ds -DMSO)5: 1.47 - 1.90(4H.m). 2.83 - 3.11(4H.m). 6.90 - 7.56{11H.m). 



75 



20 



Elemental analysis for 
C2iH 2 oN 2 S-HC|-0.2H 2 0 


Calculated: 
Found : 


| C f 67.71; 
C, 67.79; 


H. 5.79; 
H.5.68; j 


N.7.52. 
N. 7.53. 



Example 15 



25 



30 



35 



2K2.3.4-Trlmethoxy S tyr y i^5.6.7.8-tetrah vdro-4H-mi a20to f 5 .4.h 1a , a » i ..^ 

namo^n^ » -acting 3 .( 2 .3.4-«H m ethoxycin- 

Yield 42.7 %. Phosphorus pentasulfide. punfymg and then neutralizing with oxalic acid. 

m.p. 145- 146" (recrystallized from ethyl acetate) 
IR(KBr)cm-«: 1742. 1588. 1495. 1283. 1203, 1108. 1098 

!KS«:^;s^ T ^:«* • ««•«■* a^,. 



40 



Elemental analysis for 
Ci 8 H22N2O3S'C2H 2 04-O.5H20 


Calculated: 
Found : 


C, 53.92; 
C, 53.66; 


H t 5.66; 
H, 5.41; 


N, 6.29. 
N, 6.14. 



Example 16 



50 



55 



acid. pentasumae. purifying and then neutralizing with hydrochloric 

Yield 23.7 %. 

m.p. 159 - 160* (recrystallized from a mixture of chloroform and ehtvi *th«r-> 
IR(KBr)cm~ 1 : 3438, 3220. 1609. 1593. 1516. 1268 ^ 0> 
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Elemental analysis for 
Ci7H2oN2Q2S-HCI-1.3H 2 0 


Calculated: I C, 54.26; 
Found : | C, 54.48; 


H. 6.32; 
H.6.31; 


N.7.44. 
N, 7.46. 



10 



Example 17 

2-(9-DecenW)-5,6,7,^^ 



^^SStM - CI, * * THF, and the 

mixture was stirred for 5 hrs. at room tompsZTLi llTJZ ^J^^lactam (10.4 g). the 
solvent The resultant crude 3-(l0.undeceno^'int £l J 2 Un ? ,r fedUCed pressure to remove 
20 were added to 500 ml of pynJin* ^ST22 ^^1^ f^ 0 ™ P9ntasu,f5de < 181 g), 
reaction mixture was added to a saturate mSi^h ^ St,mng f0f 1 hr " After coo,in 9- 

chloroform. The extract was washed ^ ISer TeZ^ ^ZS^** 5O,Utl0n and extracted with 
solvent The residue was ourffted h„ » " ™ IT" 0 under reduced P^ssure to remove the 

'"^""^^SSM. 1607. 1528. 1<04. 1879,720. 

N^CDCW 1.30(12H.br.s), - .le.eH.n,,. 2.7 S - 3.17 (eH . m , 4.33 - S.«7 ( 2H„,. S58 . WlHjn , 



30 



Elemental analysis for CiyHasNzST^HaO* 


Calculated: 
Found : 


C, 59.68; 
C. 59.78; | 


H. 7.90; 
H.8.13; 


N. 7.32. 
N, 7.28. 



35 



Exapmle 18 



40 g-( 2 -6-Difl"orophe nyl).5,6,7.8.tetrahvdro-4H.thia 2 olor5.4-bT a?a nin a 

wXSEZ^ of 2,6-difluorobenzoic acid (12 g, in THF 

3-amino- e -caprolactam. and Z whole was SrSTfor TTi *" * ** W3S 3dded 973 9 of 

« distilled off under reduced pressure T^e reSfe was £LJS 'T tem P erature and *. solvent was 
dif.uorobenzoyOamino-.-caproiactam (13^ ^Tc^rX^Th^ ™^ tenechtoride *° 9ive 3-(2,6- 
tasulfide (8.96 g) were added to 200 ml of py^dS,e and^hl 1^ ^ a " d P hos P h °~s pen- 

After coding, the mixture was distilled To remote s^eT Tn T WaS T efluxed under **0 far 24 hrs. 

m.p. 143- 144*. 

c M^1 B 2 Cm " ,: 3230, 29121 1467 ' 1355 « 1< "3. 990, 783. 
s NMR(CDCI 3 )5: 1 .50 - 2.00(4H,m). 2.91 - 3.2S<4H.m). 6. 



■ 3.25<4H.m). 6.78 - 7.45(3H.m). 
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Elemental analysis for Ci S 


H.aNzSFz 




Calculated: 
Found : 


C. 58.63; 
C, 58.72; j 


H, 4.54; 
H.4.52; 


N, 10.52. 
N, 10.32. 



10 



Example 19 



75 



20 



25 



2-(2,4-Difluorophenyl)-5 > 67,8-tetr ahydro-4H-thia20fo[5>b]az8Dine 

m p. 105.5 - 107.0* (recrystallized from cyclohexane). 
IR(KBr)cm-': 1545. 1504. 1479, 1436. 1351, 1095 

NMR<CDC, 3 >* 1.50- 1.98(4H.m). 2.90 - 3.16(4^), 3.76(1 H.br.s). 6.73 - 7.03(2^,, 8.03 - a30(1H,m>. 



Elemental analysis for Ci 3 Hi2N a SF 2 


Calculated: 
Found : 


! C. 58.63; 
C. 58.68; j 


H.4.54; 
H. 4.47; 


N. 10.52. 
N. 10.59. 



30 Example 20 

2-(3.4.Dichlorost yryl).5.6.7.8-tetrariydro^H-thia2olo[5.4.b1a2epine 

m.p. 191-192 (recrystallized from isopropanol) 
IRfKBrJcm" 1 : 3276. 2922. 1539. 1428. 1355. 940 



Elemental analysis for Ci 5 Hi4N 2 SCI 2 


Calculated: 
Found : 


C, 55.39; 
C, 55.22; 


H, 4.34; 
H, 4.26; 


N, 8.61. 
N, 8.91. 



50 



55 



Example 21 

2-(4-Phenylbutadfenyl)-5 t 6,7.8>te trahydro-4H-thiazolo[5 t 4-bIa 2 e P ine 
Yield 31.9 

m.p. 156-157* (recrystallized from cyclohexane). 

29 
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!R(KBr)cm- 1 : 3278, 2914, 1547, 1509, 1495, 1369 980. 

NMR(CDCi 3 )5: 1.53 - 1.92(4H,m), 2.80 - 2.92{2H,m), 3.03 - 3.16(2H,m), 6.70 - 6.87(4H t m), 7.18 - 7.46(5H,m). 



s 


Elemental analysis for Ci7HisN 2 S 




Calculated: 


C, 72.30; 


H. 6.42; 


N, 9.92. 




Found : 


C.7Z12; 


H, 6.35; 


N, 9.66. 



to 



TS 



20 



25 



Example 22 

2'(4-Nitrostyryl)-5 t 6,7,8-tetrahydro-4H-thia20lo-[5,4*b]azepine 

The title compound was obtained reacting 4-nitrocinnamic acid, 3-amino-e-caprolactam and phosphorus 
pentasulfide in the method described in Example 18. 
Yield 20.2%. 

m.p. 219 - 220* (recrystailized from isopropanol). 

IR(KBr)cm- 1 : 3278. 1595. 1531, 1514, 1435, 1356. 1338, 1270. 936. 

NMR<d 6 -DMSO)5: 1 .65(4H,br.s), 2.70 - 2.83(2H.m), 2.93 - 3.04(2H,m), 7.10(1 H.d,J = 16Hz), 7.46- 
(1 H.d , J = 1 6Hz), 7.87(2H,d,J = 9Hz), 8.21 {2H,d,J = 9Hz). 



Elemental analysis for C15H1SN3O2S 


Calculated: 
Found : 


C, 59.78; 
C. 59.49; 


H, 5.02; 
H, 4.88; 


N, 13.94. 
N. 13.61. 



30 



Example 23 

35 

2-(2'nuorophenyf)-5,6,7,8-tetrahydro>4H-thiazolo[5 > 4-b]azepine 

3-Amino-€-caproIactam (11.0 g) and triethylamine (15.7 ml) were added to 200 ml of methylenechloride. 

40 Then a solution of 2-fluorobenzoyl chloride (15.0 g) in methylenechloride (30 ml) was added dropwise to the 
mixture under ice-cooling and stirring. Thereafter, the mixture was stirred for 1.5 hrs. at room temperature, 
and the resultant precipitate was collected by filtration to give 3-(2-fluorobenzoyl)amino-€-caprolactam as 
crude crystals. This crystals and phosphorus pentasulfide (16.5 g) were added to 200 ml of pyridine, and 
the whole was refluxed for 12 hrs. After cooling, the pyridine was removed by distillation, and to the residue 

45 was added a saturated sodium hydrogen carbonate solution and extracted with chloroform. The extract was 
washed with water, dried, and the solvent was distilled off under reduced pressure. The residue was purified 
by a column chromatography on silica gel, and then recrystailized from ethyl ether to give the title 
compound (4.55 g, 24.7 %). 
m.p. 115-116°. 

so IR(KBr)cm- 1 : 3236, 2944. 2916, 1496, 1453, 1371, 1357, 1102, 757. 

NMR(CDCI 3 )5: 1.36 - 2.03(4H,m), 2,92 - 3.20(4H,m), 3.66(1 H.br.s), 6.93 - 7.32(3H,m). 8.08 - 8.27(1 H,m). 





Elemental analysis for Ci3Ht3N 2 SF 


55 


Calculated: • 


C, 62.88; 


H, 5.28; 


Nt 11-28. 




Found : 


C, 62.87; 


H, 5.14; 


N, 11.36. 
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Example 24 



to 



2-(4.NitrophenvD -5,6,7,8-tetrahvdro-4H-thiazolof5.4.bl a ^nin < > 
Yield 44.8 %. 

m.p. 159 - 160* (recrystallized from cyclohexane). 

I^KBrJcm-: 2920. 1592, 1534. 1510. 1490. 1430. 1355 1303 no-, 



Elemental analysis for CaHnNsf^S 


Calculated: 
Found : 


C. 56.71; 
C, 56.90; 


H. 4.76; 
H. 4.69; 


N, 15.26. 
N. 15.39. 



20 



Example 25 



30 



35 



40 



Yield 45.7%. M 



Elemental analysis for C13H13N3O2S 


Calculated: 
Found : 


C, 56.71; 
C, 56.66; 


H, 4.76; 
H.4.71; 


N, 15.26. 
N, 15.10. 



Example 26 

45 



2-Pheny(>5 t 6 l 7,8-tetrahydro-4H-thiazolor5 t 4-b]azepin8 
Yield 44.5 %. 

es NMR.C0C,,,* ,50 . 2 .ss . 3 , 5(4 „. m , ^r.l^.^ Hm , TM . 7J0(2H . m , 
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Elemental analysis for daHuNjS 


Calculated: 
Found : | 


C, 67.79; 
C, 67.55; , 


H. 6.13; 
H. 6.04; j 


' N, 12.16. 
N, 12.17. 



10 



Example 27 



75 



20 



25 



Yield 34.0 %. 

m.p. 145 - 146* (recrystallized from isopropanol). 
E^m';^ 30 ' 1720 ' 1600 ' 1370 ' 1275 - 1200. 720. 

NMR( ds - DM SO j5 : 1,6<3H.t.J = 7Hz>. 1.32 - 1.81(4H.m), 2.46 - 2,73(4H.m). 2.81 - 2.92(2H.m>. 



Bemental analysis for CaHuNaS'CaHzO* 


Calculated: 
Found : 


C 48.52; 
C. 48.52; j 


H.5.92; 
H.5.98; 


N, 10.29. 
N, 10.18. 



30 



Example 28 



35 



2-Styryl-5,6.7,8-tetrah y dro-4H-thi a 2 oto[5,4.b]a Z epine oxalate 



phor^pT^^ chloride. 3-amino- e -capro,actam and phos- 

Yield 53 %. ^ 9 neutrahzmg with oxal.c acid In the method described in Example 23. 

m.p. 188 - 189* (recrystallized from ethyl ether). 
40 ' R (KBr)cm-: 3280. 2920. 1 610. 1 590. 1 520. 1 380 1 350 1 1 90 

Sr"* • ™ ■ -~~-«H* 7.1S{1H,d,J = 1GHz), „ 9 . «. 



4S 



so 



Elemental analysis for Ci S 
0.5H 2 O 


Hi S N 2 S C2H2O4. 


Calculated: 
Found : 


C. 57.45; 
C. 57.46; | 


H, 5.39; 
H. 5.13; 


N.7.88. 
N.7.91. 



Example 29 



ss 



2-Heptadecvl-5.6 .7.8-tetrahvdro.4H-thia 2 olo[5.4.b1a Z e D in a 

The title compound was obtained by reacting stearoy, chloride. 3-amino.-ca P roiactam and phosphorus 
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10 



pentasulfide in the method described in Example 23 
Yield 26.1 %. 

m.p. 75 - 76 * (recrystallized from methanol). 
IR(KBr)cm _1 : 3230. 2930, 2850, 1465, 1265 

NMR(COC. 3 )* 0.88(3H 1 U = 5Hz). 1 .26(30H,br.s,. 1.47 . 1.90(4H,m), 2.67 - 2.90(4H.m). 2.98 - 3.10(2H,m). 



Elemental analysis for C^m^S 


Calculated: 
Found : 


C. 73.41; 
C, 73.46; 


H, 11.29; 
H. 11.00; 


N. 7.13. 
N, 7.31. 



75 



Example 30 



20 



25 



30 



2K2-Naphthyi)>5,6 > 7 1 8>tetrahydro-^-thia2Qlo[5 t 4>b]a28pme 



Yield 42.9 %. 
m.p. 171 - 172*. 

IR(KBr)cm"': 3442. 3240. 2920. 1529. 1508. 1371 

NMR(CDCI 3 )i: 1 .56 - 2.00(4H.m). 2.92 - 3.1 8(4H.m). 7.35 - 8.18(7H,m). 



Elemental analysis for C17H1GN2S 


Calculated- 
Found : 


C, 72.82 
C 72.7ft 


H. 5.75; 
H. 5.87; 


N, 9.99. 
N. 9.79. 



35 



40 



Example 31 

2-(2-Thienyl)-5 t 6 y 7,8-tetrahydro-4H-thiazolo[5,4-b]azepine 



Yield 59 %. . 
m.p. 123 - 124*. 
4S IR(KBr)cm-': 3240, 2916. 1554, 1519. 1415, 1370 

SSmf * 195(4H,m) ' ^ • 295(2H ' m) ' 3 00 * 3.65(1H.br.s,. 6.90 - 7.00<1H,m, 7,9 



50 



Elemental analysis for Ci 1 Hi 2 N 2 S 2 


Calculated: 
Found : 


C. 55.90; 
C, 55.80; 


H. 5.12; 
H. 5.13; 


N. 11.85. 
N, 11.83. 



55 



Example 32 
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10 



rs 



stirring. After stirring for ^ t^^^^T^^^^ m,) «"der fee-cooling and 
remove the solve*, and the resfduT^Sd ^SSSS ^J^T to 
saturated sodium hydrogen carbonate solution ^kM*^?^ * T** W3S Washed w, ' th a 
removed by distillation under reduced pressure to ??1 h - an ^ drous sod,um sulfate and the solvent 
Product (1.9 g) and tnethylamine 2 6 ?£?Z£Zl f aSc^ N ZIV° * *« "»* 

whole was stirred for 5 hrs. at room temperature The reactiTm.^ N-methylpiperaane (1.4 ml), and the 
ethyl ether. The extract was washed wftt Twater ^2T23 W3S concentrated ™* extracted with 

residue was purified by a colulT^Z^y ^P?a2°SSSS T" T?t J*"""* ^ 
and then recrystallized from a mixture of kSZ^JdZSuSS^T 1 W^hloric add 
%). H «t*awi ana etnyi ether to give the title compound (1.66 g. 56 

m.p. 195- 197*. 

IR(KBr)cm-': 3340. 2560. 1660. 1460. 1370 



20 



25 



Elemental analysis for 
CsoHaslV^OS'aHCI^HaO* 


Calculated: 
Found : 


C. 50.10; 
C. 4953; 


H. 6.73; 
H.6.71; j 


N. 11.69. 
N. 11.67. 



30 



Beam pie 33 



45 



so 




" sSr 552 ~- ^^^^^ 



Elemental analysis for — =— . 
Ci 9 H23N 3 O2S # HCI*0.5H2O 


Calculated: 
Found : 


C. 56.64; 
C, 56.40; | 


H.6.25; 
H.6.32; 


N, 10.43. 
N. 10.49. 



Example 34 

55 



4-b]azepine fumarate 
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Yield 35 %. 

m.p. 201 -202* (recrystalliezed from isopropanol) 
IRtKBrJcm-': 2930, 1660, 1540, 1450. 1380 1170 



88 - 3.13(2H.m). 3.60 - 3.94- 



70 



Elemental analysis for GsitfeirfcOS'GtHtQi 


Calculated: 
Found : 


C, 59.98: 
C 59.82; j 


H, 6.44; 
H. 6.58; 


N. 11.19. 
N, 11.16. 



75 



Example 35 



20 



25 



^3-Morpho.inoproplo^^^ 

m.p. 184-186* (recrystaJlized from Isopropanol) 
IR(KBr)cm~ 1 : 3450. 2920. 2370, 1640. 1455. 1430 



30 



35 



Elemental analysis for 

Ozq H 25 N 3 0 2 S • HCI • 0.5H 2 O 


Calculated: 
Found : 


C, 57.61; 
C, 57.77; 


H.6.53; 
H.6.49; 


N, 10.08. 
N.9.98. 



Example 36 



40 




Yield 42 %. 

m.p. 143 - 144* C (recrystallized from ethyl ether) 
IR(KBr)cm-': 1710. 1660. 1342. 1320. 1405 1255 

" ^^Z^TrZnJr' 0 ^ 355 • *~ <~ «* 



55 



Elemental analysis for 
C 2 6H 31 N 3 0 3 S • C* H* CU • 0.5 H 2 O 

Calculated: 
Found : 



C, 61.00; 


H. 6.14; 


N, 7.11. 


C. 61.17; 


H, 5.94; 


N, 6.84. 



35 
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Example 37 



Yield 23%. rnerrryipiperazrne and hydrogen chloride in the method described in Example 32. 

^ NMUMMO* ,.36 . 2.,3,4 Hj n,. 2.72 - 3.02,5H.m,. 3.27«2H. S >, M . 4.00„0H.nr>, 7.27 - 7.75(7H,m). 



20 



Elemental analysis for "~"~* " 
Caa H a8 N*OS • 3HCI • 1 .3H 2 0 


Calculated: 
Found : 


C, 49.92; 
C 49.97; 


H, 6.40; 
H. 6.57; 


N, 10.58. 
N. 10.59. 



25 



Example 38 



30 



35 



40 



Yield 29 %. 
m.p. 170- 172". 

IR(KBr)cm--: 1660, 1600, 1520, 1410. 1255 1235 

2S£3Tt]£ i£SS? • .« • U«K* 3.340H.,, 



Elemental an 


alysis for C 2 7H3iN 3 O3S*3HCI*0.4H2O 


Calculated: 
Found : 


C, 58.14; 
C, 58.23; , 


H. 6.11; 
H.6.02; | 


N.7.53; 
N.7.47; 


S. 5.75. 
S. 6.01. 



45 



Example 39 

so 



described in Example 32 (4-fluoro P henyl) pi peraz,ne and hydrogen chloride in the method 

Yield 51 %. 
m.p. 131 - 132*. 

36 
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IR(KBr)cm-': 3350. 1645. 1509. 1443, 1410 1229 

NMR(d s . DM SO) 5 : 1.50 - 2.10(4H.m>. 2.89 .' 3 .10(2H.m), 3.30 - 4.00(14H.m). 6.95 - 7.63<7H.m). 8.05 - 8.30- 



10 



Elemental analysis for C26H a8 N4OSF 2 *3HCI»0.9H2O 



Calculated: 


C 51.35; 


H. 5.44; 


N, 9.21. 




CI. 17.49 




Found : 


C. 51.39; 


H. 5.44; 


N, 9.16; 




CI. 17.14 





S, 5.27; 
S. 5.27; 



15 



Example 40 



20 



25 



30 



2 -Pheny1-4-ste aroyl-5.6,7,8-te^^ 
m.p. 38 • 40 

IR(KBr)cm-': 2900. 2850. 1670. 1640. 1450. 1410 



35 



Elemental analysis for CaiHtslSfeOS 


Calculated: 
Found : 


C. 74.95; 
C, 74.64; 


H, 9.74; 
H.9.67; | 


N. 5.64 
N. 5.77 



<fo Example 41 



45 



50 



55 



4-Methanesulfonyl-2^^ 

^^££m£ 2?2*2? W !^ Stirr9d for 1 hr - at raom Mature. dirtied to remove the 

to ZoS the^St ^ S 6 8 f! Ct W3S WaShed> dried and disW,,ed under Sliced pressure 

J'™™ 010 fjvent The res.due was punf.ed by a column chiomatography on silica gel and recrvstal! 

m p iS 19V 9 ° f methy ' enech,oride and «"P"W« ^er to give Otitis compound (105 g 24 
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SSSXT 1 1595, 1530 ' 1430 « 1370 ' W40. 1150. 

8 N S? )5: * 2 - 16(4H ' m) - 3 -°° * 3 04(3H,,. 3.79<2H.W = 5H 2 >, 7. 



66 -7.80(2H,m), 8.61 



70 



Elemental analysis for CaHtsNjOzSa 


Calculated: 
Found : 


C, 50.46; 
C. 50.33; 


! H.4.89; 
H.4.91; j 


N, 13.58. 
N, 13.61. 



Example 42 



75 



20 



25 



30 



and the while was washed with a sodium k 8 L r6aCti0n mixture was added chloroform, 

so.vent by dilation unt^du^ ««- - d -moved the 

pyridine, and to the whole was added I droowfee ^t^u2 1 9 ' 7** W8S d,ssolved in 40 ml of 

S!2j?r : ' e5 °- ,60S - ,S60 ' ,4S * '*», 1240. 1180. 

NMR.COCW: , .5 - ^Km). 2.0 - 3.7 - 4 W . 2 .eO(eH, S) . 7J0fl*» 



as 



Elemental analysis for Ci 3 HisN 3 02S 


Calculated: 
Found : 


C, 56.30; 
C. 56.33; 


H, 5.45; 
H.5.33; j 


N, 15.15. 
N, 14.94. 



4Q 



Example 43 



m-P- 93.5 - 95.0 * C (recrystallized from hexane). 

IR(Nujol)cm-': 1640, 1600, 1440, 140^ 1315. 1295 1225 nan oa* 7Bn 
NMR(C0Cla)4: ,a- 2, ( 4H. m , ^ .oSS'^C .33 



50 



55 



Elemental an 


alysisfor Ct 5 Hi 5 N 2 OSF 


Calculated: 
Found : 


C, 62.05; 1 H,5J>1; I N, 9.65. 
C. 62.24; | H, 5.28; | N, 9.60. 



38 
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4-( a -Th9noyl).2- methyt-5,6,7.S-tetrahydfD-4H-thiazolor5.4. b Repine 
Yield 45 %. 

m.p. 1 08.0 - 1 1 0.0 * (recrystallized from hexane). 
w IR(NujoI)cm-': 1S30, 1440. 1420, 1302. 1290. 1180. 735 

NMR(CDC1 3 )* 1.6 - 2.3(4H.m). 2.57(3H.s),2.88 -3.15(2H.m). 3.73 - 4.03<2H,m). 6.85 -7.50<3H.m). 



75 



Elemental analysis for Ci3HuNjOS2 


Calculated: 
Found : 


C. 56.09; 
C. 56.12; 


H. 5.07; 
H.5.04; 


N. 10.06. 
N. 10.02. 



20 



25 



30 



35 



Example 45 

4-Nicotinoyt-2- metW^ 
Yield 34 %. 

m.p. 107.0 - 109.0 *C (recrystallized from hexane). 

IR(Nujol)cm-': 1650. 1585. 1550. 1465. 1420. 1310. 1290, 1180 740 

NMR(CDCI 3 )5: 13 - 2.3<4H.m), 2.45(3H.s). 2.92 -3.20(2H,m). 377 - 4.03(2H.m). 7.13 -8.6<4H,m). 



Elemental analysis for C14H15N3OS 


Calculated: 
Found : 


C. 61.52; 
C, 61.84; 


H, 5.53; 
H.5.55; 


N, 15.37. 
N, 15.20. 



Example 46 

45 2 -(3-Methoxysty ryl)-5,6.7.8-tetrahvdro-4H-thia2olof5.4.blazepine hydrochloride 

na™Ltt" 9 m€ ? 0<3 ° f 5X301,519 11 m * com P°«"d was obtained by reacting 3H3-methoxycin- 
namoyoam.no^caprolactam and phosphors pentasulfide. purifying and neutrafizing vl hydTogeHhlo- 

so Yield 30.3 %. 

.ofJT 7 * ! 78 ' ( recr ystalli 2 ed from a mixture of chloroform and ethanol) 
IR(KBr)cm-\- 3366. 3216, 2930, 1604, 1525. 1489. 1269 
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Elemental analysis for Ci 6 H 19 N 2 OSCI 


Calculated: 
Found : 


C 59.52; 
C, 59.19; 


H, 5.93; 
H..5.85; 


N, 8.68. 
N, 8.69. 



70 



Example 47 



2^3>Dimethoxystvrvt)-5. ^^ 

m.p. 104 - 105* C (recrystallized from ethyl ether). 
IR(KBr)cm-': 1594. 1546, 1431. 1419. 1355. 1207. 1156 



25 



HementaJ analysis for Ci 7H20N2O2S 


Calculated: 
Found : 


C t 64.53; 
C, 64.59; 


H, 6.37; 
H.6.52; 


N.8.85. 
N, 8.80. 



30 



Example 48 



35 



Yield 35 %. 

m.p. 125- 126* (recrystalliezd from cyclohexane). 
40 IR(KBr)cm-i : 3214. 1527. 1476, 1447, 1422. 1270. 1072 



45 



Elemental analysis for Ci 7H 2 oN 2 0 2 S 


Calculated: 
Found : 


C, 64.53; 
C, 64.44; 


H.6.37; 
H, 6.30; 


N.8.85. 
N, 8.91. 



so 



55 



Example 49 



40 
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10 



Yield 32.3 %. 

m.p. 155- 156* (recrystallized from cyclohexane) 
IR(KBr)cm~ 1 : 1527. 1498. 1436, 1362, 1226, 1213 

<»^^:^ 7 ^;^ • ««* ««* ««* «■ 



Elemental analysis for Ci 7H 20 N 2 OaS 


Calculated: 
Found : 


C. 64.53; 
C, 64.39; 


H, 6.37; 
H, 6.31; j 


N.a85. 
N, 8.71. 



15 



20 



25 



30 



Exampfe 50 
Yield 45.5 %. 



Elemental analysis for CisHisNzCfeCCO.ShfeO 


Calculated: 
Found : 


C. 53.64; 
C 53.39; 


H. 6.00; 
H.5.86; 


N, 8.34 
N.8.05 



35 



40 



50 



Example 51 
Yield 33.6 %. 

m.p. 139- 140* (recrystallized from cyclohexane). 
IR(KBr)cm-': 2922, 1542, 1506. 1365, 1255, 1129. 



55 



Elemental analysis for Ci7H 2 qN 2 OS 


Calculated: 
Found : 


C, 67.97; 
C, 68.19; 


H, 6.71; 
H, 6.80; 


N, 9.32. 
N, 9.39. 



41 
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Example 52 



75 



Elemental analysis for d 9 




Calculated: 
Found : 


C, 60.61; 
C 60.62; 


H. 6.42; 
H. 6.47; 


N, 7.44. 
N. 7.40. 



20 



Example 53 



25 



30 



35 



nan^O^^ ™«*d * reactfng a-OAS-tHnnethoxycin- 

chloride. pnosphorus pentasulflde. purrfymg and then neutralizing with hydrogen 

Yield 22.8%. 

56 ' , ' 80(4H " ) - 277 • 3 -°* - 3 -^>. MW* 6«- 



40 



Elemental analysis for Ci 8 


H23N2O3SCI 


Calculated: 
Found : 


C. 56.46; 
C, 56.14; 


H, 6.05; 
H6.01; 


N.7.32 
N, 72Z 



<*5 Example 54 



50 



sssss e^«^r-^~ « • 3.^, .30. 
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Elemenal analysis for Ci 9 H22N 2 0tS 


Calculated: 
Found : 


C, 60,94; 
C, 60.86; 


H. 5.92; 
H, 5.83; 


N f 7.48. 
N, 7.52. 



10 



J5 



20 



25 



Example 55 

2-(2,4-D,metto^^ hydrochloride 

By using the method of Example 1, the title compound was obtained by reacting 3-<2 4-dimethoxvcin- 
Yield 8.5 %. 

E'£j? 5 * ! 67 * ( recr y sta, »»<« from a mixture of methanol and ethyl ether). 
IR(KBr)cm-': 1603, 1542. 1505. 1433. 1289. 1265. 1209, 1158 

^SS^^i^S^L^y^^ 3.08 . 3.1 3( 2H.m), 3.83(3H.s). 3.86(3H.s). 6.47- 
(1H.dd.J-2Hr.8H2). 6.52(1 H.d.J -2Hz). 7.09(1 H.d.J = 16Hz). 7.25(1 H.d.J = 1 6Hz). 7.42(1 H.d, J = 8Hz). 



Elemental analysis for Ci 7 H 2 iN 2 02SCI 
1.5H 2 0 


Calculated: 
Found : 


C. 53.75; 
C, 54.02; 


H. 6.37; 
H.6.10; j 


N, 7.37 
N.7.44 



30 



35 



Example 56 



2-(4-Ethoxycarbonyloxypheny ^ 
Yield 21 .3%. 

ESSES EWES^*" • 297<2H -»- 302 - "■«"* «°- 



50 



Elemental analysis for CisHisNaOaS 


Calculated: 
Found : 


C. 60.36; 1 
C, 60.31; 


H, 5.70; 
H. 5.60; 


N. 8.80; 
N, 8.74; 


S, 10.07 
S, 10.12 



55 



Example 57 

2-(3-Bromo-4-methoxystvrvl)-5 .6.7.8-t9trahvdro^H-thiazolof5.4-b1azeni l 

43 



70 



75 



EP 0 351 856 A2 

m.p. 158-159" (recrystallized from ethyl acetate) 
IR(KBr)cm-i: 1546. 1499, 1440, 1352, 1291, 1258. 

e N St^»S^ H -^ " 6.88(1 H,d, J = 9Hz), 6.88 - 



fciemental analysis for Ci6Hi 7 N 2 OSBr 


Calculated: 
Found : 


C. 52.61; 
C, 52.37; 


H, 4.69; 
H, 4.64j 


N, 7.67; 
N.7.60; 


S, 8.78 
S. 8.92 



Example 58 



20 



25 



30 



35 



2-(3,5.Di.tert-bu^^ 

hydro^n^int^Llt e d ^^ Und W3S ° btained b * raactin 9 ^^i-tert-buty,^ 
ride. yyamtno^caproiactam and perrtasulfide. purifying and then neutralizing with hydrogen chlo- 

Yield 11.8%. 

.o'^Jf 4 * ! 98# fr^sfenfeed from a mixture of ethanol and ethyl ethert 
IR(KBr)cm-': 3486. 3220. 2924. 1608. 1394. 1307. 1226 1119 

N MR (CDC,3,* 1.49(18H.s,. 1.61 - 1. 87(4H . m , 3.11 -3.ie<2H.rn>. 3.24 - 3.30(2H, m ). 5.82 (1H.s,. 7*3<2H,>. 



Elemental an 


alysisforC2iH 3 ,N 2 OSa 


Calculated: 
Found : 


C, 63.85; 
CI, 8.98. 
C, 64.03; 
CI, 8.86. 


H. 7.91; 
H, 7.99; 


N, 7.09; 
N, 6.90; 


S, 8.12; 
S.8.02; 



40 



Example 59 



« 2 -^ Di ™thoxy P heny^^ 

-in^^^^ ^ned by reacting 3.(2,4^imethoxybenzoy,)- 

Yield 56.2 %. Phosphorus pentasulfide, punfying and then neutralizing with hydrogen chloride. 

I^IL 214 " 21 5 * < recr y stalli zed from a mixture of ethanol and ethvl ethert 
50 S r)Cm ' ,: 3198 ' 161 °- 1572 ' 1S27 - 1». 1300, 1212 V • ,hW, ■ 

6^3^:^ 2 ' 9 ° - 3.02 - 3,0(2H.m,. 3.86(3H.S). 3.99(3H.S,. 6.71 - 



55 



44 
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Elemental analysis for CisHi 9 N 2 0aSCI 



Calculated: 


C. 55.12; 


H, 5.86; 


N. 8.57; 




CI. 10.85. 




Found : 


C. 54.97; 


H, 5.84; 


N, 8.64; 




CI, 10.80. 





S, 9.81; 
S..9.79; 



10 

Example 60 

7S 2 -( 3 ^^fflethyl styryl^5,67,8-tetrahydro-4H-thia2olo[5>b]az9Dine 
Yield 50.4 %. 

20 m.p. 165-166* (recrystallized from ethyl acetate) 
IR(KBr)cm-i: 3258 f 2944, 2920, 1544, 1431, 1355 

ssrsssuT ■ , * (4H - , " > - aa ° • s - 9a<2H - m >' 303 - «-!•■<« Ton* 



25 



Elemental analysis for C17H20N2S 


Calculated: 
Found : 


1 C, 71.79; 
C, 71.92; j 


H,7.09; 
H, 7.03; j 


N.9.85; 
N.9.83; 


S, 11.27. 
S, 11.43. 



30 



Example 61 



35 



gH2-Methoxy-3-methyt S frryl^ 



<0 Yield 45.3%. H 
m.p. 114-115* (recrystaJIized from ethyl ether). 
IRfKBrJcrn-': 3216. 2920. 1528. 1436, 1368, 1353. 1005 

w7^t^2^ 2 - 90 < 2H 'W=6H 2 ). 3.12(2H.t,J = 5Hz). 3.75(3H.s). 7.02- 

^ (1H.U-8HZ). 7.12(1H,dd,J=2Hz.8H 2 ,. 7.14(1 H.d,J= 16Hz). 7.28(1 H.d.J = 1 6Hz). 7.39(1 rl'dd.J = 2Hz.8Hz) 



50 



Elemental analysis for Ci? 


H20N2OS 


Calculated: 
Found : , 


C f 67.97; 
C. 67.91; 


H.6.71; 
H, 6.69; 


N, 9.32; 
N t 9.34;' 


S t 10.67. 
S f 10.85. 



55 



Example 62 



2-(3-Methoxyphenyl)>5,6,7.8-tetrahydro>4H-thia20lo[5 f 4-b1a2epm e 
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Yield 40.0%. ¥ 
m.p. 82 - 83* (recrystallized from cyclohexane). 
IR(K8r)cm-': 3206, 1597, 1495, 1370. 1272, 785. 

1 " 61 * 1 - 9 ° (4H,m> * 2 - 95{2H ' tJsB6H2 >' 3-12(2H.t.J=5Hz). 3.86(3H.s). 6.84-6.90(1 H.m). 7.22 - 



Elemental analysis for Ci ♦ Hi 6 N 2 OS 


Calculated: 
Found : 


. C. 64.59; 
C. 64.52; 


H, 6.19; 
H, 6.03; 


N. 10.76; 
N, 10,49; 


S. 12.32. 
S. 12.44. 



75 



20 



25 



Example 63 

2-(a-Methyls tyryl)-5 t 67 t 8-tetrahydr<>4H-thiazolo[5>b]a2eD?ne 
Yield 16.6%. 

m.p. 122 -123" (recrystallized from isopropyl ether) 
IR(KBr)cm-': 3226. 2922. 1552. 1512. 1432. 1362, 1355. 696 

NMR(CDC.3) 5 : 1.61 - 1.89(4H. m ). 2.32(3H.s). 2.92(2^ = 6^). 3.11(2H W = 5H 2 ), 3.91(1H.br), 7.13 - 7.39- 



30 



35 



Elemental analysis for CisHi 8 IM 2 S 


Calculated: 
Found : 


C, 71.07; 
C, 71.01; 


H.6.71; 
H.6.55; 


N, 10.36; 
N, 10.28; 


S, 11.86. 
S, 11.63. 



Example 64 



40 



2-(4-Trifluoromethvlphenv 

« mSZZSESJZ SEVIER ^""V^-y^^apro^ an. 
Yield 50.4%. H ' 

m.p. 158- 159* (recrystallized from cyclohexane). 
I^KBrJcm-': 1518. 1330, 1159, 1121, 1069, 837 

so 7.^2^8Hzf * 1 - 91(4H * m) ' "* * 2 " (2H * m) - 3 ^ 2 ^ = SH 2 ). 4.00(1 H.br.sJ^KSH.d.J- 8Hz, 



55 



Elemental an 


alysisforCi4H, 3 N 2 SF3 


Calculated: 
Found : 


C, 56.36; 
F, 19.10. 
C, 56.39; 
F, 18.92. 


H. 4.39; 
H, 4.33; 


N, 9.39; 
N, 9.40; 


S, 10.75; 
S, 10.78; 
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Example 65 



io zoyl^LTaDrll^^nH 1, W3S ***** by reactin 9 3-(3.4.meth yl enedioxyben- 

S 27^/1 Phosphorus pentasulfide. purifying and neutralizing with hydrogen chloride. 

mSL^^SS^S? from a miJrture of methano1 «» W ether >- 

IR(KBr)cm 3196, 1619, 1602. 1506, 1348, 1266 
» JSJ3K2S * 1J0WB * * 3 ' 28(4H ' m) - 604(2H ' S) - 6.85(1H.d.J=8Hz), 7.56(1H.s,. 7.65- 



20 



Bemental analysis for Ci*H 15 N20 2 SCI 



Calculated: 


C. 54.10; 


H, 4.86; 


N.9.01; 




CI. 11.41. 




Found : 


C 53.72; 


H. 4.99; 


N. 8.85; 




CI, 11.13. 





S, 10.32; 
S, 10.26; 



25 



30 



35 



40 



45 



Example 66 _ 
2>(p>To»yl)>5,6J,8>tetrahydro-4H-thia2olo[5,4>b]a2epine 
Yield 43.4 %. 

m.p. 128 - 129" (recrystallized from cyclohexane). 
IR(KBr)cm-': 3236. 3018. 2918. 1516. 1460, 1372 816 

mSSS. 1,61 ' 1 ' 89(4H ' m> ' 235(3H " S) ' 2 ' 91> • 2 - 97(2H ' m >- 3H(2H.W=5H 2 ). 7.11 (2H.d.J=8H 2 ). 7.65- 



Elemental analysis for Ci * Hi 6 N 2 S 


Calculated: 
Found : 


C, 68.81; 
C, 68.57; 


H, 6.60; 
H. 6.60; 


N, 11.46; 
N. 11.62; 


S, 13.12 
S. 13.28 



Example 67 



50 



£[±g?rtgutoxyca^^ 
Yield 19.6 %. 

m.p. 170-171* (recrystallized from ethyl acetate). 
IR(KBr)cm-« : 331 2, 1 673. 1 524. 1 368, 1 269, 1 1 67. 
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Qemental analysis for CisHzsNaCkS 


Calculated: 
found : 


C. 63.48; 
C, 63.47; J 


H.7.01; 
H.7J07; 


N. 11.69; 
N, 11.78; 


S. 8.92 
S. 8.86 



10 



15 



20 



Example 68 

2-(2,3,4-Trimethoxyphen^^^ 

Yield 18.9 %. v 
m.p. 133- 134° (recrystallized from ethanol) 
!R(KBr)cm-': 2934, 1553, 1498. 1437, 1290, 1092 



25 



30 



ElementaJ analysis for Ci shfeol^OaS 


Calculated: 
Found : 


C. 59.98; 
C, 59.94; j 


H.6.29; 
H.6.36; 


n,8.74; 
n, 8.63; 


S, 10.01. 
S, 9.95 . 



35 



Example 69 



*-<3-TrffluorometW^ 

m.p. 151-152' (recrystallized from cyclohexane) 
IR(KBr)cm-': 3260. 1546. 1517. 1334. 1160. 1124 



50 



Elemental analysis for C16H15N2SF3 



Calculated: 


C, 59.25; 


H, 4.66; 


N, 8.64; 




F, 17.57. 




Found : 


C, 59.20; 


H, 4.63; 


N, 8.53; 




F, 17.39. I 





S, 9.89; 
S, 9.67; 



55 



Example 70 



48 
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10 



2-r2Ktert-Butoxycarbonylan»i^^ 

a ndUnc!!llL COmP0 ^ nd ^ aS °i tain9d by reactin9 3-{N-t e rt-butoxycarbonyl-^alanyl)a m ino- e -caprolactam 
and phosphorus pentasulflde in the method described in Example 1 aproiacram 
Yield 27.2 %. 

m.p. 152-153* (recrystallized from ethyl acetate) 
IR(KBr)cm~ 1 : 3340. 2924. 1688. 1547. 1282. 1262. 1161 

.^H D m1 S0)i: 1 ^ 9H,S) ' ^ " 1 • 87(4H • n1) • 281 * 2 - 87 < 2H ' m >' 2-94(2H.t.J = 6Hz). 3.05(2H.t.J = 5Hz), 3.41 



75 



Elemental analysis for Cu 






Calculated: 
Found : 


C. 56.54; 
C. 56.51; 


H. 7.79; 
H.7.91; 


N. 14.13; 
N, 14.17; 


S. 10.78. 
S. 10.79. 



20 



25 



30 



Example 71 
2H4-Metho)cyca rto^ 

Dhos?ho^ iTS ° bt t G ? 5* r T*" 9 3 -(^^oxycarbony!benzoyl)amino^aprolactam and 

pnospnorus pentasulflde in the method described in ExamDle 1 
Yield 56.6 %. H 

m.p. 168-170* (recrystallized from methanol). 
IRfKBrJcm" 1 : 1730. 1510, 1441. 1274, 1175, 1114 

^dT^Hzl " 1 - 98(4H ' m) ' 2 90 " 302 < 2H '<»>> 3.07 - 3.18(2H,m), 3.92(3H,s). 7.78<2H.d.J = 9Hz), 8.01- 



35 



Elemental analysis for C15H1SN2O2S 


Calculated: 
Found : 


C, 62.48; 
C. 62.39; 


H, 5.59; 
H, 5.59; 


N, 9.71; 
N, 9.87; 


S. 11.12 
S. 11.11 



40 



Example 72 



45 



50 



55 



2-(4-Ethoxyc arbonylstyryl)-5,^ 

Q ^nZ\t°T P T^ w f obtained by reacting 3.(4^thoxycarbon y icinnamoyl)amino^caprolactam and 
phosphorus pentasulfide in the method described in Example 1 
Yield 8.7 %. 

m.p. 149 - 150" (recrystallized from ethyl acetate). 
IR(KBr)cm-': 1715, 1522, 1356, 1275, 1252, 1104 

NMR(CDCI 3 )5: 1.39(3H,t.J = 7Hz), 1.60 - 1.86(4H,m), 2.88 - 2 94(2H m) 311 - 3i5,2Hm> 4 3ft 
(2H. q ,J,7Hz,, 7.01(1^16^), 7.18(1H,d.J, 16H 2)l V.50(2H,d.J^ ^ 



Elemental analysis for C18H20N2O2S 


Calculated: 
Found : 


C, 65.83; 
C, 65.87; ' 


H, 6.14; 
H, 6.10; 


N, 8.53; 
N, 8.62; 


S, 9.76. 
S, 9.62. 
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Example 73 




m.p. 180 - 182* (recrystallized from ethyl acetate) 
IR(KBr)cm~': 3244. 1694. 1513. 1368. 1248. 1171 ' 

rs OhS, COC ' 3)S: 145(9H,S) ' 15Z ^^ 1* -1-*S(4H. m , 3.05(2H.m, 4.78 - 4.90- 



20 



Elemental analysis for C, 4 


H23N3O2S 




Calculated: 
Found : 


C, 56.54; 
C, 56.70; 


H 7.79; 
H, 7.81; 


N, 14.13; 
N, 14.11; 


S,- 10.78 
S, 10.78 



25 



Example 74 



30 



35 



Yield 42.0 %. 

m.p. 169- 170* (recrystallized from cyclohexane) 
IR(KBr)cm-': 1597. 1528, 1498. 1439. 1372 1360 

Sum* ' , - 98(4a " ,) ' **» • ■ 4., w« 7«auu..H« 



40 



Elemenatal analysis for Ci 2 Hi 3 N 3 S 


Calculated: 
Found : , 


C. 62.31: 
C 62.45: j 


H. 5.66; 
H.5.64; 


N. 18.17; 
N. 18.07; 


S. 13.86 
S. 13.82 



45 



Example 75 



so 



ss 



03.2 g, was ad- 
temperature. TTie solvent was eSSfadSi, 2' Wh °' e was stirred for 3 hrs - at «»m 
chromatography o to St S ?^? 1 P I 9SSUr9 ^ 109 residue w as purified by a column 
aaepine (yiefd 8.74 g,?i.f % ? ST p Suet ^^^^^ 8-tetrahydro^H-thiazo.o[5.4-b]- 
recrystallized from a mixture of ™2n?2? if*? W3S converted lnt0 '» hydrochloride which was 
210 - 211 * methanol ano ethyl ether to give the title compound (0.49 g. 29.0 %). m p 
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w 



IR(KBr)cm~ 1 : 3216. 2530, 1601. 1504, 1279, 947 

WM™*^: 56 ' 1 - 79(4H ' m) ' 276 - 2 * 7 V»rt- 3-02 - 3.10(2H.m). 3.81(3H.s). 6.94 - 7.12(4H.m). 



Bemental analysis for Ci « Hi 9 N2 O^SCI 


Calculated: 
Found : 


C. 56.71; 
C. 56.72; 


H, 5.65; 
H.5.63; j 


N, 8.27; 
N.8.30; 


S, 9.46. 
S, 9.60. 



Example 76 

15 

2-(44<ydr 0 xyphenyl-5,6,7.8-t etrahydrc-4H-thiazoto[5,4-b]a Z epine hydrochloride 

»h ia JII e fc t !I l t, COmpOU . nd ^ WaS ° btained by freatin9 2 -< 4 -«thox y caibonyloxyphenyl)-5,6.7.8-tetrahydr 0 -4H- 
thia2olo[5.4,bJazep.ne in the method described in Example 75 

Yield 32.5%. ^ 

m.p. 215-216" (recrystailized from a mixture of ethanol and ethyl ether) 
IR(KBr)cm-': 3378. 2926. 1607, 1560. 1519. 1279. 1238 

S^rS 0 ^ ' 1 - 82(4H ' m) " 283 " 29 3<2H.m). 3.00 - 3.11<2H,m). 6.89(2H.d.J =8H 2 ). 7,73- 



25 



30 



Elemental an 


alysisfor C13H15N2OSCI 






Calculated: 
Found : 


C, 55.21; 
CI, 12.54. 
C, 55.19; 
CI, 12.50. 


H, 5.35; 
H, 5.41; 


N, 9.91; 
N, 9.74; 


S. 11.34; 
S, 11.10; 



35 



Example 77 



40 



SO 



2-(2-Aminoeth yl)-5.6,7.8-letrari y dror4H-thia2oio[5,4-bla2epine dihydrochloride 

A solution (3 ml) of 4.75N hydrochloric acid in methanol was added to a solution (10 ml) of 2-[2-(tert- 

wno^w^ < 1 °° 9) -ethanol. and the 

whole was stirred for 5 hrs. at room temperature. The solvent was distilled off under reduced pressure. The 

TZ Z^oT^T reCrySta " i2ed fr0m 3 ° f ^ ethy. P ether to give 

m.p. 206-208*. 

IR(KBr)cm _1 : 3254. 2938. 2844. 2796, 1616. 1531. 1500 

NMR(d 6 -DMSO>* 1.52 - 1.85(4H.m). 2.79 - S^H.m), 2.99 - 3.05(2H.m). 3.19 - 3.28(4H,m). 



55 



Elemental an 


alysis for CsH^NaSCb 


Calculated: 
Found : 


C, 40.00; 
C, 39.89; 


H, 6.34; 
H, 6.29; 


N, 15.55; 
N. 15.24; 


S, 11.87 
S, 11.87 
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fi 2 -^Aminomethylphenyl)-5,6,^ 

view STy P m ®*od of Example 77. 

m.p. 263 - 265* (recrystallized from methanol). 
io IR(KBr)cm-': 3224. 2930. 1606. 1531. 1467,1372, 1125 



75 



20 



Elemental analysis for Ci4Hi 9 N 3 SCl2 



Calculated: 


C. 50.60: 


H, 5.76; 


N. 12.65; 




CI. 21 .34 




Found : 


C. 50,77; 


H. 5.73; 


N. 12.63; 




CI. 21 .26 





S. 9.65; 
S. 9.56: 



25 



Example 79 



30 



35 



2-(4-Methoxy-3-pentyloxy S t V ^ 

Amyl I bromide (0.49 ml) and potassium carbonate (0.46 g) were added to a solution (20 ml) of 243- 

2^2^ S JT „ 3t 100 • Aft9r COO,in 9' th9 reacti °" fixture was washed with water, dried and 
SS^S2?JS7 Pr6SSUre - ^ r6SidUe WaS Puriflsd b * a co,u ™ chromatography on silica * 



40 



Elemental analysis for C21 H2SN2O2S 


Calculated: 
Found : 


C t 67.71; 
C 67.49; 


H, 7.58; 
H.7.43; 


N.7.52 
N, 7.39 



45 



Example 80 



50 4 -Methyl-2-phen y | .5.6.7,8-tetahydr<HlH-thia Z olo[5.4-b1a 2 e D in Q hvrimrhinrhta 

tetrah^d^SS!^ JS,"* FT ^ Carb ° nate (0 75 9> were added to a soluti °" * 2-phenyl-5,6,7. 8 . 

( 9) ln dimeth y ,formam We 00 ml), and the who.e was stirred or 
55 ThV^hJi? ' ^ °- u* 16 - reaCt,0n mixttJre was fi,tered - OTe fi««te was dissolved in ethyl ether. 
• p^fiea b a SJTSir? ^h' driedand C0ncentrated P^sure. The residue was 

Cfm^.l^ T c * romato 9 raphy °" si »ca gel. neutralized with hydrogen chloride and recrystallized 

52 
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NMR(d s -DMS0)5: 1.43 - 2.00(4H,m). 2.76 - 3.16(7H.m). 7.30 - 7.52(3H.m). 7.70 - 7.93(2H.mr. 



Elemental analysis for Ci4Hi 7 N 2 SCl 


Calculated: 
Found : 


C, 59.88; 
C. 59.70; 


H f 6.10; 
H, 6.00; 


N. 9.98; 
N, 9.86; 


S, 11.43 
S. 11.51 



10 



Example 81 



75 



20 



25 



30 



±m*}±<±^ hydrochlorjde 

n.^r^LT?^ EKample 609 the W * compound was obtained by reacting 2-(4-methoxy.3- 
Z^^^Z^^^ « *— - P— - <~ pu^ln, 

Yield 56.4 %. 

m.p. 162-163* (recrystallized from a mixture of ethanol and ethyl ether). 
IR(KBr)cm-' : 2934, 2346, 1 589. 1 501 , 1 439, 1 254, 1 1 32 

NMR(d 6 -DMSO)^ 1.54 - 1.68(2^). 1.73 - 1.88<2H.m>. 2,7(3H.s). 2.81 - 2.90(2H.m). 3.09 - 3.18(2H, m ). 
?1Kd. J 'S"4^!f45;2 5 HT• m,, " ° 2(1H,m) " 6 - 97(1H ' d ' J = 9H2 >- ^KAJ-,aH* 7.30- 



Elemental analysis for C20H25N2OSCI 



Calculated: 


C, 63.73; 


H, 6.68; 


N, 7.43; 


S.8.51; 




CI, 9.41 






Found : 


C. 63.79; 


H, 6.60; 


N. 7.41; 


S, 8.51; 




CI, 9.49 





35 



Example 82 



40 2'(2.6-Pifluoroph 9 nylh4-me^ 

By using the method of Example 80. the title compound was obtained by reacting ML* 
^gen^ ™W iodide ' neu.ra.Lg wifh 

45 Yield 44.3 %. 

m.p. 132- 133' (recrylstallized from a mixture of methanol and ethyl ether) 
IR(KBr)cm-' : 2396. 1 622. 1 585. 1 530, 1 470. 1 01 1 . 806 



50 



Elemental an 


alysisfor Ct4Hi 5 N 2 SF 2 CI 


Calculated: 
Found : 


C, 53.08; 
F, 11.99; 
C, 53.16; 
F, 12.10; 


H, 4.77; 
CI, 11.19 
H, 4.71; 
Cl t 11.15 


N, 8.84; 
N, 8.86; 


S, 10.12; 
S f 10.26; 
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Example 83 



2-(2,6-Difluoroph enyl)^thyl-5.6.7,8-tetrahydr(>^.thiazolo[5,44)Ta2eDin a 



bte^Z^^nZt^ t tain ? d b/ ^ 9 2 -< 2 ^^orophenylh5,6J.8-tetrahydro^H-thia 2 olo[5^ 
YieM 4?% Potassium carbonate in the method described in Example 80. 

m.p. 51 - 52 * (recrystallized from mixture of methanol and water) 
10 IR(KBr)cm-': 1524. 1498. 1461, 1432, 1371. 992, 796 

NMR(C D C. 3)J : 1J>5(3H.t.J = 8Hz), 1.50 - 1.98(4H.m). 2.92 - 3.09(4H.m). 3.24<2H. q .J = 8Hz). 6.95 - 7.40- 



75 



20 



Elemental an 


alysisforCisHi£NaSF 2 


Calculated: 
Found : 


C, 61.20; 
F. 12.91 
C. 61.04; 
F, 13.06 


H, 5.48; 
H, 5.40; 


N, 9.52; 
N, 9.58; 


S. 10.89; 
S, 10.63; 



25 



30 
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Example 84 
4-A»yl-2^2,6- Difluoro^ 

^ir!n^ 9 ° U ^ T ° btain9d by rcaCtln9 2 -< 2 ' 6 ^ fI ^rophenyl)-5,6 l 7 t 8.tetrahy^ 
YUuZS % P ° taSS?Um Cafb0nate ^ meth ° d deSCnbed in E " m »* 

m.p. 68* (recrystallized from petroleum ether). 
IR(KBr)cm-': 1531. 1467, 1412, 1352, 1243, 1008. 

0H.dd.J-2Hz, 10Hz), 5.84 - 6.04(11101), 6.93 - 7.02(2H^n), 7.19 - 7.28 <1H f m). 



Elemental analysis for CisHi6N 2 SF 2 



Calculated: 
Found : 



C. 62.72; 


H. 5.26; 


N; 


9.14; 


S. 10.47; 


F, 12.40 






C. 62.87; 


H. 5.24; 


N; ! 


3.14; 


S. 10.48; 


F. 12.30 









45 



SO 



Example 85 



»<B*»yc«^^ hydrochloride 

serl^aZd^HlZZTJ?' *? t " mP ° Und WaS 0btained b * reactin 9 2K4-methoxyphenyl)- 
ss nnrtZ^ * V ?r o[5 4-bJazepine hydrochloride, ethyl bromacetate and potassium carbonate 
55 purifying and neutralizing with hydrogen chloride ^ wuounara. 

Yield 20.1 % 

m .p 1 10-111" (recrystallized from a mixture of methanol and ethyl ether). 
IR(KBr)cm-«: 1733, 1596. 1531. 1271. 1260. 1188. 



54 



BNSOOCIO: <EP_ 



_03S18S6A2.I_> 



EP 0 351 856 A2 



NMR(d 6 -DMSO)«: 1 .34<3H.t.J = 7Hz). 1.69-1 .96(4H.m). 3-25-3.30(2H,m), 3.35-3.40(2H,m). 3.87(3H.s). 4.01- 
(2H,s). 4.30{2H,q,J = 7Hz), 7.02(2H,dJ*9Hz), 822(2H.d.J = 9H2). 



JO 



Elemental analysis for CigHaahfeOaSCt 



Calculated: 


C, 56.46; 


H, 6.05; 


'N, 7.32; 


S, 8.37; 




CI, 9.26. 






Found : 


C, 56.61; 


H. 5.83; 


N. 7.38; 


S. 8.40; 




CI, 9.19. 









15 



Example 86 



4-Acetyf-2-(3,5,^i-tert^utyl-44^ 

2Q The title compound was obtained by reacting 2-(3 1 5-di-t-butyl-4-hydroxyphenyl)-5 f 6,7 t 8-tetrahydro-4H. 
thiazolo[5,4-b]azepine, triethylamine and acetic anhydride in the method described in Example 40. 
Yield 56.0%. 
m.p. 198- 199*. 

IRfKBrJcm- 1 : 3542, 2954, 2924, 1666, 1406, 1385, 1107. 
a NMR(CDCI 3 )5: 1.48(18H.s). 1 .58-2.02(4H,m), 2.13(3H,s), 2.93(2H.t), 3.68{2H.t). 5.45(1 H,s), 7.68(2H.s). 





Elemental analysis for C 2 3H32N 2 S02 




Calculated: 


C, 68.96; 


H, 8.05; 


N, 6.99; 


S, 8.00 


30 


Found : 


C, 68.76; 


H, 7.99; 


N, 6.70; 


S, 8.00 



35 Example 87 

2-(3-Methoxy-4-methylthiomethoxyst . 

40 The title compound was obtained by reacting 3-methoxy-4-methylthiomethoxycinnamic acid. 3-amino-c 
caprolactam and phosphorus pentasulfide in the method described in Example 18. 
Yield 10.7%. 
m.p. 117-119*. 

IRfKBOcnrr 1 : 1533, 1509, 1445, 1370, 1256. 
45 NMR(CDCI 3 )fi: 1 .67(2H,m), 1 .82(2H,m), 2.27(3H,s), £89(2H,t), 3.12(2H,t). 3.90(3H.s), 5.26(2H,s), 6.99<5H,rn). 



50 



Elemental analysis for C18H22N2S2O2 


Calculated: 
Found : 


C, 59.64; 
C, 59.57; 


H, 6.12; 
H, 6.22; 


N, 7.73; 
N, 7.55; 


S, 17.69 
S, 17.62 



55 



Example 88 



2-(4-Hydroxy-3>methoxystyryl)-5,6,7,8-tetrahydro-4H-thia20lo[5,4-b1azepine 

55 
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10 



is 



in *S»SZ^^ («« 0) obtained 

addition of mercuric cSdifi d'™*^ 0 ™ 3 ™**. acetonitrile and water, following by 

aqueous soS hyd^T caSaS 12 22* t T ^ f ° r 15 hrs ' Afte ' the reaction, an 

of chloroform and mettSSof^S matUre - 71,6 mbcture extracted with a mixture 
to remove L sc^nt ^ne resfdue ^ 3^7^^ ^ and dWfcd un * r reduCed <> ressure 
™-e~ * e,utin g a 

IR(KBr)cm-': 3394. 1549, 1515, 1462, 1369. 1263, 1036 

NMR(CDC. 3 )5: 1.67(2H.m). 1.83(2H.m). 2.90(2H.t). 3.12(2H,t). 3.90(1H.s). 3.910H.S). 6.85-7.05(5H.m). 



Elemental analysis for Ci 6 


Hi8N2SO 2 *0.5H 2 O 


Calculated: 
Found : 


C. 61.71; 
C. 62.1 2; 


H.6.15; 
H.5.90; 


N, 9.00; 
N. a91; 


S. 10.30 
S. 10.45 



20 



25 



30 



35 



Example 89 

2^2-Pyradiny f)-537.^^^ 

Yield 34.9 %. K 
m.p. 196-198* (recrystallized from ethyl acetate) 

ss^srw^NT' 753 - nmr<coo,,,s: '■ 73<8H - m) - , ~- «-«»«• 



Elemental analysis for Ci 1 


H, 2 N 2 S 




Calculated: 
Found : 


C. 56.87; 
C, 56.97; , 


H. 5.21; 
H.5.23; | 


N, 24.12; 
N. 24.03; 


S, 13.80. 
S, 13.86. 



40 



Example 90 



45 



2^2Hndolyt)-5 t 6y3-tet^ 

Yield 35.3%. 
m.p. 198- 200'. 

so lfl(KBr)cm-': 3226. 1551. 1503. 1456. 1366. 1353, 1298. 1257 1142 

o^^K.^XT "* H * ~ 8 ~ r» 



55 



Elemental an 


alysisfor Ci S Hi 5 N 3 S 


Calculated: 
Found : 


C, 66.88; 
C f 66.91; 


H. 5.61; 
H t 5.53; 


N, 15.60; 
N, 15.40; 


S, 11.90 
S, 11.92 
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Example 91 



2-(4-Dimethylaminoph8nyl)-S,6,7,8-tetrahydro-4H-th>a20lo[5.4-b]a2epinfl 



to tit^^^S^SS Wa l°' btai "! d ^ reaCtin9 ^^ethylaminofaenzoicacid. 3-amino- e .caprolactam and 
io phosphorus pentasulfide in the method described in ExarriDle 18 
Yield 11.5%. 

m.p. 152-154* (recrystallized from ethyl acetate). 

IR(KBr)cm-': 3252, 1609, 1557, 1524. 1483. 1467. 1444. 1358 1269 1170 

NMR(CDCI 3 )5: 1.68(2H.m). 1.8l(2H.m). 2.92(2H.t). 3.08(2H.t). 2.98(6H.s). 6.68<2H.d,J = 9.0Hz), 7.64(2H.d). 



is 



20 



Elemental analysis for C15H19N3S 


Calculated: 
Found : 


C, 65.90; 
C, 65.90; 


H, 7.00; 
H, 6.89; 


N, 15.37; 
N, 15.25; 


S, 11.73 
S. 12.03 



25 



Example 92 



2H4-Methylthiostyi7^ 



50 nhn!l e J tie Wa ! ° btained b/ reaCting ^thylthiocinnamic acid. 3-amino-e-caprolactam and 

phosphorus pentasulfide in the method described in Example 18 
Yield 57.5%. 
m.p. 157-159*. 

IRtKBOcnrr 1 : 3260, 1621, 1545, 1430, 1353, 1091, 949 
55 7^2H^ )B: 1 ' 67(2H ' m> ' 1 ' 82(2H ' m) ' 2 - 4 9<3H,s). 2.89<2H,t). 3.11<2H,t), 7.01(2H.q), 7.21 <2H.d.J = 8.5Hz), 



40 



Elemental an 


alysisfor CigHi 8 N 2 S 2 


Calculated: 
Found: 


C, 63.54; 
C, 63.31; 


H, 6.00; 
H, 5.92; 


N, 9.26; 
N, 9.27; 


S. 21.20 
S. 21.36 



45 

Example 93 



2-[2-(2-Furyl)ethenyl]-5 > 6,7,8>tetrahydro-4H >thiazolor5.4>b1az Q nin ft 

50 " 

ohoJ 1 ? titl9 °? mp ^ nd . was obtained b V reactin 9 /?-(2-furyl)-acrylic acid, 3-amino-*-caprolactam and 
phosphorus pentasulfide in the method described in Example 18 
Yield 14.0%. 
m.p. 125 - 128". 
55 IRfKBOcm- 1 : 3260. 1547, 1422, 1351, 944, 736. 

NMR(CDCI 3 )5: 1.68(2H,m), 1.8l(2H,m), 2.89(2H,t), 3.11<2H,t). 6.40(2H,m), 6.91(2H,q), 7.40(1H,d). 
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Elemental analysis for C13H14N2SO 


Calculated: 
Found : 


C, 63.39: 
C, 62.87; , 


H, 5.73; 
H.5.58; 


N, 11.37; 
N, 11.17; 


S, 13.02 
S, 13.46 



10 



Example 94 



2-[2-(4-Melhoxyphenyl)ethyl^ 



Yield 26.0%. r 
m.p. 80-83*. 

IRfKBrJcm -1 : 1612, 1584, 1513, 1486, 1437, 1247. 1178 1037 
„ NMR<CDCfe>* 1.64(2H.m). 1.79(2H.m), 2.83 - 3.10< 8H ,m). 3.79(3H, S ). 6.84(2H,d.J =8.6H 2 ). 7.14(2H.d). 



25 



Elemental analysis for Ci S 


HzoNaSO'O-SHaO 




Calculated: 
Found : 


C. 64.61; 
C, 64.86; 


H.7.12; 
H.6.87; 


N.9.42; 
N, 9.48; j 


S, 10.78 
S. 11.02 



30 Example 95 

2-<4.Biphenylyl )-5,6,7.8-tetrahydro-4H-thlazolo[5,4-b]azepine 

Yield 60.0%. . 
m.p. 180-183*. 

I^KBrJcm- 1 : 3232. 1520, 1490. 1445. 1371, 765, 692 
40 NMR(CDC. 3 ) 5 : 1.71(2H J n). 1.84(2H.m), 2.97(2H.t). 3.13(2H,t). 7.30 - 7.50(3H.m). 7.61(4H.m). 7.84(2H.d). 



45 



Elemental an 


alysisfor C19H18N2S 


Calculated: 
Found : 


C, 74.47; J H, 5.92; 
C, 74.04; J H.5.78; 


N.9.14; 
| N.8.86; 


I S, 10.46 
j S, 10.66 



so 



Example 96 



55 



2-(4-Dimethyla minostyryl)-5,6^ 

The title compound was obtained by reacting 4-dimethyIaminocinnamic acid, 3-amino- 6 -ca D rolactam 
phosphorus pentasulfide in the method described in Example 18. caprolactam 



and 

Yield 16.3% 

m.p. 207 - 210* (recrystallized from ethyl acetate). 
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10 



IRfKBrJcm- 1 : 3274, 1604, 1548, 1525. 1443. 1365. 1165 

rlSESt* 16?(2H,m) : 18,(2H ' m >' ^Ht). 3.09(2^). 2.98(6H.s). 6.68(2H,d, J = 8.91 Hz), 6.93(2H.d). 



Elemental analysis for Ci 7 H 2 i NaS'O^O 


Calculated: 
Found : 


C, 66.59; 
C. 66.77; 


H. 7.17; 
H, 6.93; 


N. 13.70; 
N, 13.62; 


S. 10.46. 
S. 10.85. 



rs 



20 



25 



Example 97 



2-(3-Dimethylaminophenyl^ 

The title compound was obtained by reacting 2-dimethylaminobenzoic acid. 3-amino-e-caprolactam and 
phosphorus pentasulfide in the method described in Example 18 
Yield 34.9% 

m.p. 164-166* (recrystallized from ethyl acetate). 
IRfKBrJcm- 1 : 3228. 1599, 1557, 1502. 1436. 1371, 1356 1267 

NMR(CDCI 3 )5:1.69(2H.m), 1.83(2H.m), 2.95<2H.t>, 3.10(2H,t). 2.99<6H,s>. 6.71<lH,d). 7.04-7.29(3H,m). 



30 



Elemental analysis for CisHt9N 3 S 


Calculated: 
Found : 


C, 65.90; 
C. 66.06; 


H,7.00; 
H.6.99; 


N, 15.37; 
N, 15.32; 


S. 11.73. 
S, 11.86. 



Example 98 



35 



2^3-(2-Methylt hio)pyridyl>5,6^^ dihydrochloride 

By using the method of Example 18, the title compound was obtained by reacting 2-(methylthio)- 
chtolide 3 - am,n °- € - ca P rol ^^ and phosphorus pentasulfide, purifying and neutralizing with hydrogen 

Yield 61.3% 
m.p. 142-145* 

IR(KBr)cm- 1 : 3424, 1601, 1519, 1466, 1434, 1371, 1248 

45 2 - 58(3H ' S) ' 2 - 98(2H ^ 3 - 18 < 2H ' t )' 7.28(1H f dd), 8.16- 

p n,a,j - f .7JHz) f 8.55(1 H,d,J = 4.76Hz). 



55 



Example 99 





Elemental analysis for C13 


Hi7N 3 S 2 Cl2 




50 


Calculated: 


C, 44.57; 


H, 4.89; 


N, 11.99; 






S, 18.31; 


CI, 20.24. 






Found : 


C, 44.25; 


H, 5.03; 


N, 11.55; 






S, 17.96; 


CI, 19.60 
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2-(4-Diethylaminostyryl)-5,6,7.8-tetrahydro-4H-thia2olo[5.4-b]azepine 

the title compound was obtained by reacting 4-diethylaminocinnamic acid. 3-amino^-caprolactam and 
phosphorus pentasulfide in the method described in Example 1a 
Yield 23.0%. 

m.p. 173-175" (recrystaJJized from ethanol). 

IR(KBr)cm-': 3280. 1601. 1547. 1524. 1354. 1272. 1254. 1181. 1158.962. 

iStSSS^lSS^ 1 ' 65<2H,m) • 1 - 81(2H ' m >' «W* "WA 3.37(4H.q). 6.64<2H.d.J = 8.61 Hz), 



Elemental analysis for Ci 9 H 2 s N 3 S j 


Calculated: 
pound : 


C, 69.68; 
C, 69.75; 


H, 7.69; 
H 7.76; 


N, 12.83; 
N. 12.69; 


S. 9.79. 
S, 9.72. 



20 



Example 100 



25 



30 



2-(4-Methyla minopheny^ dihydrochloride 

By the method of Example 18, the title compound was obtained by reacting 4^ethylarninobenzoic 
acid 3-aminc>.-caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride. 

Yield OO.D %. 

m.p. 222-225*. 

IR(KBr)cm _1 : 3198. 1600. 1527, 1499. 

NMR(CDCI,)fc 1.64<2H.m). 1.75(2H.m). 2.78(3H.s). 2.95(2H.t). 3.06(2H.t>. 6.78<2H.d,J= 7.25Hz), 7.86(2H.d). 





Elemental analysis for CnHiaNaSCfc- 




Calculated: 


C, 50.60; 


H, 5.76; 


N, 12.65 


35 


Found : 


C, 50.80; 


H, 5,78; 


N, 12.54 



40 Example 101 



45 



55 



2»(2-Methoxy-cis-styryl)-5.6.7.8-tetrahydro-4H»thiazolo[5.4-b]azepine 



BhJISJf? T^?? was ° btalned b V reactin 9 cis-2-methoxycinnamic acid. 3-amino-s-caprolactam and 
phosphorus pentasulfide in the method described in Example 18 
Yield 32.1 %. K 

m.p. 167- 170* (recrystalllzed from ethyl acetate). 

IR(KBr)cm-': 3278. 1616. 1596. 1539. 1492. 1464. 1431. 1366. 1246. 1105 1024 
so NMR(CDCI 3 )5: 1 .68(2H.m). 1 .80(2H.m). 2.89(2H.t). 3.1 1 (2H,t). 3.88(3H,s). 6.86 - 7.53(6H.m). 



Elemental analysis for Ct s Hi 8 N 2 SO 


Calculated: 
Found : 


C, 67.10; 
C, 66.91; 


H, 6.33; 
H, 6.30; 


N, 9.78; 
N, 9.64; 


S, 11.20 
S, 11.38 
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Example 102 

2-(2-Amino-5-m9thylphenyl)-5.6.7,8-t8trahydro-4H-thia2olo[5,4-b1a2epine 

The title compound was obtained by reacting 2-amino-5-rnethylbenzoic acid. 3-amino-e-caprolactam and 
phosphorus pentasulfide in the method described in Example 18 
Yield 12.6% 

m. p. 113 - 115' (recrystallized from ethyl acetate). 
w IR(KBr)crrr 1 : 3404, 3350. 3296. 1623. 1558. 1508. 1466. 1365. 1258. 1 161 

?^ D w C ', 3)a i !!; e u 8(2H • m) • 182 ( 2H ' m >' 2 -2 4 (3H,s). 2.90(2H.t). 3.10(2H.t). 6.63(1 H.d.J = 8.1 Hz). 6.89(1H.dd). 
7 .i b( I n,d t J = 1 .49Hz). 



75 



Elemental analysis for Ci*Hi 7 N 3 S 


Calculated: 
Found : 


C, 64.83; 
C. 64.86; 


H. 6.61; 
H. 6.59; 


N. 16.20; 
N. 16.43; 


S. 12.36. 
S. 12.36. 



20 



25 



30 



Example 103 

2-(3-Amino^methylphenyl)^ 

-• 1716 ^ e com P° und was obtained by reacting 3-amino-4-methylbenzoic acid, 3-amino-e-capro!actam and 
phosphorus pentasulfide in the method described in Example 18 
Yield 32.8% 
m.p. 135- 137* 

IR(KBr)cm- 1 : 3436.3332, 3226. 1634. 1561, 1500, 1460, 1441, 1368 1258 

NMR(CDCI 3 )5: 1.68(2H,m). 1.82(2H.m). 2.17(3H,s), 2.93(2H,t), 3.10(2H,t), 3.60(2H,br.s), 7.04(1 H.s). 7.10- 
(2H.d). 



35 



40 



Elemental analysis for C14.H17N3S 


Calculated: 
Found : 


C. 64.83; 
C, 64.58; 


H.6.61; 
H.6.60; 


N. 16.20; 
N, 16.04; 


S, 12.36. 
S, 12.12. 



Example 104 



45 



2-(2-Amino-4-chlorophenyl)-5,6,7,8-tetrahydro-4H-thiazolo[5 > 4-b]azepine 

The title compound was obtained by reacting 2-amino-4-chlorobenzoic acid, 3-amirio-e-caprolactam and 
so phosphorus pentasulfide in the method described in Example 18 
Yield 6.7% 
m.p. 154- 157* 

IFKKBrJcm- 1 : 3450, 3384. 1610. 1557, 1491. 1465. 1371, 1264, 1148. 1064 

NMR(CDCl3)5: 1.68(2H,m), 1.82(2H,m). 2.89<2H.t), 3.10(2H,t), 3.95(1 H.br.s). 6.12(2H,br.s). 6.60(1H.dd). 6.69- 
55 (1 H,d,J = 1 .91 Hz), 7.26(1 H.d.J = 8.43Hz). 
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Elemental analysis for Ci 3 Hi*N 3 SCI 



Calculated: 


C, 55.81; 


H, 5.04; 


N, 15.02; 




CI. 12.67 




Found : 


C, 55.70: 


H. 5.02; 


N, 14.87; 




CI, 12.65 





S, 11.46; 
S, 11.49; 



Example 105 



TS 2 -(^™oacet aminophenyl)-5.6.7,8^^^ 

. ™? me compound was obtained by reacting 4-acetaminobenzoic acid. 3-amino-e-caprolactam and 
phosphorus pentasulfide in the method described in Example 18 
Yield 10.3%. 
m.p. 239 - 242* . 

IR(KBr)cm-': 3434. 1551. 1515. 1496, 1454, 1370 



20 



25 



30 



Elemental analysis for CisHi 7 N 3 S 2 


Calculated: 
Found : 


! C. 59.37; 
C t 58.92; 


H, 5.65; 
H, 5.66; 


N, 13.85; 
N. 13.55; 


S, 21.13 
S, 21.23. 



Example 106 



35 



g^Antino-4^^ ^hydrochloride 



method °f 18 ' *• ™* compound was obtained by reacting 3-amino4-methylben 2 oic 

<o S and P hos P horus Pentasulfide, purifying and neutralizing with hydrogen chloride. 

m.p. 170 - 173". 

IRflCBrjcm- 1 : 1604, 1561, 1528, 1453. 1371. 

S353!K,JIS^^^ «"■■«• "W** '* 

45 



50 



Elemental analysis for CnH^NaSCfe'O.SKUO 



Calculated: 


C, 49.27; 


H, 5.91; 


N, 12.3V r 




S f 9.40; 


CI, 20.77. 


Found : 


C f 49.20; 


H, 5.57; 


N, 12.36; 




S, 9.53; 


CI, 20.86. 



55 

Example 107 
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2- (2-Pyrrolyf)>5 < 6,7,8-tetrahydro-4H-thia2olor5,4-b1 azepine dihydrochloride 

By the method of Example 18. the title compound was obtained by reacting pyrrole-2-carboxylic acid. 

3- amino-e-caprofactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride. 
Yield 18.6%. 

m.p. 110-113* (recrystaJlized from methanol). 
IRfKBrJcm- 1 : 3430, 1631, 1611, 1454, 1372, 1055. 

NMR(CDCI 3 )5: 1.67(2H,m), 1.74(2H,m). 2.84(2^). 3.08(2H,t), 6.33(1 H.dd), 7.10(1H.dd). 7.20(1 H.br.s). 



Elemental analysis for CUH15N3SCI2 


Calculated: 
Found : 


C, 45.21; 
C, 45.46; 


H, 5.17; 
H, 5.13; 


N. 14.38; 
N, 14.47; 


S, 10.97. 
S, 10.94. 



15 



20 



25 



30 
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Example 108 

2-(3-Amino^metho)<yphenyl)-5,6,7,8-tetrahydro-4H-thiazolo[5,4-b]azepine dihydrochloride 

By the method of Example 18, the title compound was obtained by reacting 3-amino-4-methoxybenzoic 
acid and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride. 
Yield 13.0 %. 

m.p. 194-197* (recrystalli2ed from methanol). 

IR(KBr)cm-i: 3318, 1603, 1591, 1536, 1485, 1371, 1352, 1289, 1245, 1165, 1035. 

NMR(ds-DMSO)* 1.63(2H,m), 1.81(2H,m), 2.90(2H,t). 3.08(2H.t). 3.94(3H,s), 6.05(2H,br.s), 7.27- 
(1H,d,J = 8.67Hz), 7.81(1H ( dd), 7.88(1 H,d. J =* 2.12Hz). 



Elemental analysis for Ci*Hi g N 3 SCl20 



Calculated: 
Found : 



C, 48.28; 


H, 5.50; 


N, 12.06; 


S, 9.21; 


CI. 20.36. 




C, 47.80; 


H, 5.57; 


N, 11.82; 


CI, 20.17 







S, 9.23; 



AO 

Example 109 

45 2-(4-Amino-3-methylphenyl)-5.6 t 7 t 8-tetrahydro-4H-thiazolo[5 t 4-b]azepine dihydrochloride 

By the method of Example 18. the title compound was obtained by reacting 4-amino-3-methylbenzoic 
acid. 3-amino-€-caprolactam and phosphorus pentasulfide, purifying the reaction mixture and neutralizing 
with hydrogen chloride. 
50 Yield 11.3%. 

m.p. 240 - 243* (recrystailized from methanol). 

IR(KBr)cm~ 1 : 3246. 2582, 1607. 1521, 1495. 1452, 1374, 1359. 818. 

NMR(d G -DMSO)$: 1.63(2H,m). 1.76(2H,m), 2.29(3H,s), 2.92(2H,br.s), 3.06(2H,br.s), 6.20(2H f br.s). 7.18- 
(1H,d.J=: 8.05Hz), 7.71(1 H.dd, J = 1.87Hz), 7.73(1 H.br.s). 
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Elemental analysis for Ci « Hi 9 N3 SCI2 


Calculated: 
Found : 


C. 50.60; 
CI, 21.34 
C. 50.64; 
CI, 21.12 


H, 5.76; 
H.5.85; 


N, 12.65; 
N, 12.61; 


S. 9.65: 
S.9.81; 



10 



is 



20 



Example 110 

2-(2-Amino^methylphenyl)-5.6^ dihydrochloride 

By the method of Example 18, the title compound was obtained by reacting 2-amino-6-methylbenzoic 
acid, 3-amino-6-caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride. 
Yield 16.0 % 

m.p. 189- 192* (recrystailized from methanol). 

IRfKBOcm- 1 : 3256, 2804, 1482, 1603, 1561, 1531. 1468. 1446, 1370, 1355, 1282, 1250. 

NMR(d 6 -DMSO)5: 1.68(2H,br.s^ 1 .7S(2H,br.s), 2^2(3H,s). 2.89(2H,t). 3.11(2H,t). 5.40(2H,br.s), 6.96(1H.d). 

7.05(1 H.d). 7.30(1 H,t). 



25 



30 



Elemental analysis for Ci*Hi 9 N 3 SCl2 



Calculated: 


C, 50.60; 


H, 5.76; 


N, 12.65; 




S. 9.65; 


CI, 21.34. 




Found : 


C, 50.42; 


H. 5.93; 


N, 12.43; 




S, 9.66; 


CI, 21.22. 





35 Example 1 1 1 

2-Methoxycarbonyl-5.6,7,8-tetrah^ 

40 The title compound was obtained by reacting methyloxalyl chloride, 3-amino-e-caprolactam and phos- 
phorus pentasulfide in the method described in Example 23. 
Yield 19.9 %. 

m.p. 166- 168* (recrystailized from ethyl acetate). 
IR(KBr)cm-': 3412, 3314, 3264, 1716, 1441, 1381, 1241. 
45 NMR(d 6 -DMSO)5: 1.69(2H,m), 1.84(2H,m), 2.98(2H,t), 3.17(2H,t), 3.93(3H,s), 4.46(1 H.br.s). 





Elemental analysis for C9H12N2O2S 




Calculated: 


C, 50.92; 


H. 5.70; 


N, 13.20; 


S, 15.11. 


50 


Found : 


C, 50.98; 


H, 5.71; 


N, 13.22; 


S, 15.25. 



55 



Example 112 



2-(2-Amino-3-methylphenyl)-5.6,7 t 8-tetrahydro-4H-thiazolo[5,4-b1azepine dihydrochloride 

64 
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By the method of Example 18. the title compound was obtained by reacting 2-amino-3-methylbenzoic 
acid, 3-amino-«=-caprolactam and phosphorus pentasulfide. purifying and neutralizing with hydrogen chloride 
Yield 38.2 %. ...... 

m.p. 208 - 211 " (recrystallized from methanol). 
IR(KBr)cm~ 1 : 3428, 1578, 1542, 1513, 1468, 1308, 1273.- 

NMR(d 5 -DMSO)5: 1.66(2H,m), 1.81(2H,m), 2.35<3H.s), 2.90(2H,t). 3.08(2H,t), 6.29(2H,br.s), 7.07(1 H.t), 7.22- 
(1H,d), 7.42(1 H,d). 



10 



75 



Elemental analysis for C14H19N3SCI2 



Calculated: 


C, 50.60; 


H, 5.76; 


N, 12.65; 




S, 9.65; 


CI. 21.34. 




Found : 


C, 50.69; 


H, 5.73; 


N, 12.58; 




S, 9.64; 


CI, 21.41. 





20 



Example 113 



25 



30 



2^2-AmincHl,5<!imethoxyph9nyl)-5^^^^ dehydrochloride 

By the method of Example 18, the title compound was obtained by reacting 2-amino-4.5-dimethoxyben- 
201c acid, 3-amino-e-caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen 
chloride. 
Yield 3.9%. 

m.p. 194-197* (recrystallized from methanol). J 

IR(KBr)cm- 1 : 3444, 1604, 1531, 1462, 1447, 1396, 1362. 1300. 1278, 1262. 1212. 1140. 1079. 
NMR(d 6 -DMSO)5: 1.63(2H,m), 1.82(2H,m). 2.92(2H,br.s), 3.07(2H,brs). 3.81(3H,s>. 3.85(3H.s). 7.06(1 H.s)." 
7.10(1H,s), 7.10(2H,br.s). 



35 



40 



Elemental analysis for Ci S H 2 i N3SO2CI2 



Calculated: 


C, 47.62; 


H, 5.59; 


N, 11.11; 




S, 8.48; 


CI, 18.74. 




Found : 


C, 47.54; 


H, 5.74; 


N, 10.98; 




S, 8.19; 


CI, 18.54. 





Example 114 

45 

2-(3-AmincK4-methylstyryl)-5,6,7 t 8-tetrahydro-4H-thiazolo[5,4-b]azepine dihydrochloride 

By the method of Example 18, the title compound was obtained by reacting 3-amino-4-methy!cinnamic 
so acid, 3-amino- e -caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride 
Yield 11.8%. 

m.p. 244 - 247* (recrystallized from methanol). 

IR{KBr)cm-': 3446, 3248, 1604. 1518, 1502, 1445, 1372, 1356, 1309, 956, 883, 818. 

NMR(d s -DMSO-D 2 0)S: 1.69(4H,m), 2.37(3H.s), 2.82(2H,br.s), 3.08(2H.br.s), 7.32(2H.d), 7.39- 
55 (1H.d,J = 8.06Hz), 7.60(1 H,d), 7.63(1 H.s). 
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Elemental analysis for CisH2iN 3 SCl 2 



Calculated: 


C, 53.63; 


H.5.91; 


N. 11.73; 




S. 8.95; 


CI. 19.79. 




Found : 


C, 53.47; 


H. 5.79; 


N, 11.73; 




S, 8.95: 


CI. 19.54. 
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30 



Example 115 

2-[2-(6-Methyl)pyridyl]-5,6,7,8-tetrah^ hydrochloride 

By the method of Example 18, the title compound was obtained by reacting 6-memylpicolinic acid, 3- 
amino-6-caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride 
Yield 40.8 %. 

m. p. 185 - 188* (recrystallized from methanol). 

IRCKBrJcm- 1 : 3444, 3212, 1582, 1567, 1533, 1456. 1370, 1350. 

NMR(d 6 -DMSO-D 2 0)5: 1.68<2H,m). 1.80(2H.m). 2.61(3H,s). 2.93(2H,t). 3.12(2H,t), 7.39(1 H,d, J = 7.36 Hz), 
7.87(1 H,d J = 7.77Hz), 8.00(1 H,t). 



Elemental an 


alysisfor Ci 3 HisN 3 SCI 




Calculated: 


C, 55.41; 


H. 5.72; 


N, 14.91; 




S, 11.38; 


CI, 12.58. 




Found : 


C, 55.30; 


H, 5.64; 


N, 14.82; 




S, 11.46; 


CI, 12.18. 





as Example 116 

2-(3-Cyanophenyl>»5,6,7 > 8-tetrahydro>4H'thiazolo[5,4-b]azepine 

40 The title compound was obtained by reacting 3-(3-cyanobenzoyl)amino- € -caproiactam and phosphorus 
pentasulfide in the method described in Example 1. 
Yield 41 .5%. 

rn.p. 174* (recrystallized from ethyl acetate). 
IR(KBr)cm-': 2914, 2228, 1523, 1483, 1461, 1370, 802. 
45 NMR(CDCI 3 )5: 1 .67 - 1 .91 (4H,m), 2.92 - 2.98(2H,m), 3.14(2H,t,J = 5Hz), 7.45(1 H,t,J =7Hz). 7.55(1 H.m). 7.96- 
(1H,m), 8.04 -8.06(1 H.m). 



50 



Elemental analysis for Ci*Hi 3 N 3 S 


Calculated: 
Found : 


C, 65.85; 
C, 65.91; 


H, 5.13; 
H, 5.05; 


N, 16.46; 
N, 16.65; 


S, 12.56. 
S, 12.53. 



55 

Example 117 
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2-(4-Cyanophenyl)-5.6,7.8-tetrahyclro-4H-thia2olo[5,4-bJazepine 

The title compound was obtained by reacting 3-{4-cyanobenzolyamino-«-caprolactam and phosphorus 
pentasulfide in the method described in Example 1. 
5 Yield 57.3%. 

m.p. 163 - 164* (recrystallized from ethyl acetate). 
IR(KBr)cm~': 2222. 1507. 1439. 1373. 1356. 834. 

™JS. a , 3)4 : 160 " 191 < 4H ' m >' 2-96(2H.t.J=6H 2 ). 3.15(2H,t.J = 5Hz). 4.10(1H.b.rs). 7.63(2H.d.J = 8Hz). 
7.84(2n,a,J = 8H2). 

TO 



75 



Elemental analysis for Ci + H 13 N 3 S 


Calculated: 
Found : 


C, 65.85; 
C, 66.15; 


H. 5.13; 
H, 4.93; 


N, 16.46; 
N, 16.52; 


S. 12.56. 
S, 12.48. 



20 



25 



30 



Example 118 

2^2^4-lmtdazolyl)ethenyfr5^ dihydrochlorlde 

The title compound was obtained by reacting imidazole-4-acrylic acid, 3-amino-e-caproiactam and 
phosphorus pentasulfide in the method described in Example 118. 
Yield 12.2%. 

m.p 170-173* (recrystallized from methanol). 
IR(KBr)cm-': 3326. 2746, 1597. 1513, 1450. 1375, 1348. 

NMR(ds-DMSO-D 2 0)S: 1.57 - 1.92(4H.m). 2.86(2H.m), 3.11(2H,m), 7.25(1 H,d,J = 16.7Hz), 7.49- 
(1 H.d J = 16.7Hz). 7.88(1 H.s). 9.17(1 H.s). 



35 



40 



Elemental analysis for Ci 2 Hi 6 N*SCI 2 *0.5H 2 O 



Calculated: 


C. 43.91; 


H, 5.22; 




S. 9.77; 


CI, 21.60. 


Found : 


C. 44.08; 


H, 5.54; 




S, 9.66; 


CI, 21.23. 



N, 17.07; 
N, 17.24; 



45 



Example 119 



2-(4-Ethoxyformimidoylphenyl)-5,6 f 7 l 8>tetrahydro>4H-thiazolo[5,4-b]azeplne dihydrochloride 



A solution (700 ml) of 2-(4-cyanophenyl)-5 f 6,7,8-tetrahydro-4H-thlazolo[5,4-b]azepine (8.00 g) in ethanol 
was saturated with hydrogen chloride, and allowed to stand overnight. It was concentrated under reduced 
so pressure, and the residue was washed with ethyl ether and dried to give the title compound as a powder 
Yield 10.9 g. 93 %. 
m.p. 146* (decomp.). 

IR(KBr)cm" 1 : 1592, 1529, 1495, 1443, 1352, 1071. 

NMR(d 6 -DMSO)5: 1 . 40(3 H. t.J = 7Hz), 1.50 - 1.90(4H,m). 2.82 - 2.94(2H,m), 3.01 - 3.12(2H,m). 4.66- 
55 (2H,q,J=7Hz),7.92(2H.d,J = 9Hz), 8.18(2H,d.J = 9Hz). 



Example 1 20 
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30 



2-(4-Ethoxyfofmimidoylphenyl)-5.6,7,8-tetrahydrD-4H^hiazoto[5,4-b]a2epine 



2-(4-Ethoxyformimidoylphenyl)-5,6.7,8-tetrahydn^H-thia2olo[5.4-b]azepine ^hydrochloride (1.5 g) was 
neutralized with an aqueous sodium hydrogen carbonate, and extracted with chloroform. The extract was 
s washed with water, dried and distilled under reduced presure to remove the solvent. The residue was 
purified by a column chromatography on silica gel to give the title compound as a powder (yield 1.1 g. 87 
%). 

m.p. 141 -143*. 

IR(KBr)cm- 1 : 1625, 1513. 1411,1370, 1328. 1090. . 
to NMR(CDCI 3 )5: 1.41(3H,t,J=7Hz), 1.57 - 1.97(4H,m), 2.89 - 3.01(2H.m). 3.06 - 3.17(2H,m), 4.32- 
<2H.q,J=7Hz). 7.76(4H,s). 



Example 121 



2-(4-Amidinophenyl)-5.6.7,8-tetiahydrc>-4H-thiazolo[5.4-b]a2epine dihydrochloride 

A solution (150 ml) of 2-(4-ethoxyformimidoylphenyl)- 5.6.7.8-tetrahydro-4H-thia2olo[5.4-b]azpeine 
so dihydrochloride (1 .3 g) in ethanol was saturated with ammonia and allowed to stand overnight The resultant 
precipitate was removed by filtration, and the filtrate was neutralized with hydrogen chloride to give the title 
compound (yield 0.5 g, 42 %). 

m.p. 218 - 220* (recrystallized from a mixture of methanol and ethyl ether). 
IR(KBr)cm-': 3188, 1671, 1596. 1502, 1369, 1450. 1438. 
25 NMR(d s -DMSO)5: 1.56 - 1.83(4H,m). 2.81 - 2.90(2H,m). 3.01 - 3.11 (2H.m), 7.87(2H,d,J=9Hz), 7.93- 
(2H,d,J = 9Hz).. _ j 



Elemental analysis for CuHi 5 N4S # 2Ha 



Calculated: 


C. 48.70; 


H. 5.25; 


N. 16.23; 




S.9.29: 


CI. 20.53. 




Found : 


C. 48.34; 


H. 5.31; 


N. 16.09; 




S. 9.05; 


CI. 20.31. 
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Example 122 



2-(4-N,N-Dimethylam(dinophen^^^ trihydrochloride 

A solution (1.6 mi) of 3.8M dimethylamine in toluene was added to a solution (70 ml) of 2-{4- 
ethoxyformimidoyfphenyl^^ (1 . 6 g) in ethanol, and the whole was 

stirred for a day at room temperature. The reaction mixture was concentrated, and the residue was washed 
with ethyl ether and then neutralized with hydrogen chloride to give the title compound (yield 1.4 g, 63 %). 
- m.p. 1 93 - 1 96 (recrystallized from a mixture of methanol and ethyl ether). 
IR(KBr)cm-': 3100, 2464, 2238, 1664. 1625, 1533, 1437. 

NMR(ds-DMSO)5: 1.49 - 1.96(4H,m). 2.88 - 2.97(2H,m), 3.01 - 3.26<8H,m), 7.69(2H,d.J = 8Hz), 8.00 
(2H,d,J = 8Hz). 



55 



BNSDOCID: <EP_ 



_0351856A2_1_> 



EP 0 351 856 A2 





Elemental analysis for Ci6H 2 oN*S*3HCI 




Calculated: 


C. 46.89; 


H, 5.66; 


N, 13.67; 






S. 7.82; 


CI, 25.95. 




s 


Found : 


C. 46.71; 


H. 5.77; 


N, 13.36; 






S. 8.02; 


CI. 25.16. 





10 

Example 123 

t5 2-(4-N-Benzylamidino^ ^hydrochloride 

By the method of Example 122. the titfe compound was obtained by reacting 2-(4-ethoxyfonnimidoyi- 
phenyl)-5 t 6,7,8-tetrahydro^H-thia20lo[5,4.b]a2epine and benzylamine, and neutralizing with hydrogen chlo- 
ride to give the title compound (yield 38 %). 

m.p. 249 - 251 * (recrystallized from a mixture of methanol and ethyl ether). 
IRfKBrJcm- 1 : 2998, 1667, 1599, 1520. 1497, 1369, 747. 

NMR(d 6 -DMSO)i: 1.55 - 1.90{4H f m). 2.81 - 2.92<2H,m). 3.01 - 3.26(2H f m). 4.73<2H,d,J = 6Hz), 7.38 - 7.46 
(5H,m), 7.88(4H,m). 



20 



25 


Elemental analysis for C21 H 2 2N4S # 2HCI 




Calculated: 


C, 57.93; 


H, 5.56; 


N, 12-87; 






S, 7.36; 


CI, 16.28. 






Found : 


C, 57.48; 


H, 5.55; 


N, 12.76; 


30 




S. 7.48; 


CI, 16.41. 





35 Example 124 

2^N-Methylamidinophenylh5,6,7,8-te^^ dihydrochloride 

<Q By the method of Example 122, the title compound was obtained by reacting 2-(4-ethoxytormimidoyl- 
phenyO-5.6,7,8-tetrahydro-4H-thiazolo[5,4-bJazepine and a solution of methylamine in methanol, and then 
neutralized with hydrogen chloride. 
Yield 17%. 

m.p. 184- 186* (recrystailized from a mixture of methanol and ethyl ether). 
45 IR(KBr)cm~ 1 : 3086. 1673, 1631, 1597, 1518. 1372, 1355, 1125. 

NMR(d 6 -DMSO)5: 1 .50 - 1.91(4H,m), 2.86 - 2.97(2H,m). 3.00 - 3.13(5H,m), 7.88(4H.s). 





Elemental analysis for CisHigNiS^HCI'O.SHaO 


50 


Calculated : 


C, 48.91; 


H. 5.75; 


N, 15.21; 






S, 8.71; 


CI, 19.25. 






Found : 


C, 48.83; 


H, 5.58; 


N, 15.29; 






S, 8.96; 


CI, 19.09. 
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2-(3-Ethoxyformimidoylpheny^ 

The title compound was obtained from 2^3-cyanophenyl)-5 J 67.8-tetrahydro^H-thia^olo[5,4^]azepine in 
the method described in Example 119 and Example 120. 
s Yield 83.1 %. 
m.p. 141 - 143". 

IR(KBr)cm~ 1 : 3218, 2928. 1634. 1524, 1370, 1323, 1071. 

NMR(CDCI 3 )fc 1.43(3H,U = 7Hz), 1.51 - 1.97(4H,m), 2.86 - 3.19(4H,m), 3.97(1H.b.r), 4.34(2H,q.J = 7Hz). 
7.39(1 H.t. J = 8Hz), 7.68(1 H,dt,J = 1Hz.8Hz), 7.82(1 H.dtJ 55 1 Hz,8Hz), 8.10 -8.140H.rn). 



Example 126 



15 2-(3-N,N-Dimethylamidinophenylh5.6 t 7.8-tetrahydrO"4H-thiazolop dihydrochloride 

By the method of Example 122, the title compound was obtained by reacting 2-(3-ethoxyformimidoyl- 
phenyl)-5,6.7,8-tetrahydro-4H-thiazolo[5 i 4-b]azepine and a solution of dimethylamine in toluene, and neu- 
tralizing the resultant product with hydrogen chloride. 
20 Yield 70 %. 

m.p. 203 - 205* (recrystallized from a mixture of methanol and ethyl ether). 
!R(KBr)cm-': 3022, 1663, 1631, 1601, 1517, 1373. 

NMR (ds-DMSO)* 1.56 - 1,85(4H,m). 2.83 - 2.91(2H,m), 2.96 - 3.08(2H,m) f 2.99(3H,s), 3.25(3H,s). 7.52 - 
7.69(2H,m). 7.95 - 7.99(2H.m). 





Elemental analysis for Cie 


Hzo^S'aHCI'OiSHzO 




Calculated: 


C, 50.25; 


H, 6.06; 


N. 14.65; 






S.8.39; 


CI. 18.54. 




30 


Found : 


C. 50.59; 


H, 6.36; 


N. 14.60; 






S. 8.46; 


CI. 18.43. 
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Example 127 

2-(3-N"Methylamidinophenyl)-5 t 6 i 7.8-tetrahydro-4H-thiazolo[5.4-b] azepine dihydrochloride 

By the method of Example 122. the title compound was obtained by reacting 2-{3-ethoxyformimidoyl- 
phenyl)-5.6.7^-tetrahydro-4H-thiazolo[5.4-b]azepine and a solution of methylamine in methanol, and neu- 
tralizing with hydrogen chloride. 
Yield 54 %. 

m.p. 205 - 207* (recrystallized from a mixture of methanol and ethyl ether). 
IR(KBr)cm~ 1 : 3192. 3054. 1678. 1602. 1515. 1371. 

NMR(d 6 -DMSO)5: 1.58 - 1.85(4H.m). 2.84 - 2.95(2H,m), 3.00 - 3.10(5H,m), 7.64(1 H.t. J = 8Hz), 7.73 - 7.76- 
(1H,m). 8.03- 8.11 (2H.m). 



50 



55 



Elemental analysis for CisHi 8 N4S*2HCr0.5H 2 O 



Calculated: 


C. 48.91; 


H, 5.75; 


N, 15.21; 




S. 8.71; 


CI. 19.25. 




Found : 


C. 48.55; 


H. 5.66; 


N, 15.11; 




S. 8.65; 


CI, 1.9.15. 
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Example 128 



2-(5-Benzimidazolyl>-5.6J.8-t9trahydro-4H-thia2oto[5>b3azepinadihydrochloricl9 

By the method of Example 1. the title compound was obtained by reacting 3-(5-benzimidazolecarbonyl>- 
io aminc-e-caprolactam and phosphorus pentasulfide. purifying and neutralizing with hydrogen chloride. 
Yield 14% 

m.p. 208 - 210* (recrystallized from a mixture of methanol and ethyl ether). 
IFKKBrJcm" 1 : 2928, 2726. 1605. 1514. 1375, 818. 

NMR(d s -DMSO)«: 1.56 - 1.86(4H.m). 2.86 - 2.93(2H.m). 3.02 - 3.07(2H.m). 7.89(1 H.d.J = 9Hz). 7.97- 
T5 (1 H,dd,J a 2Hz,9Hz), 8.18(1 H.br.s), 9.66(1 H,s). 





Elemental analysis for CuHi4N4S # 2HCI*H 2 0 




Calculated: 


C. 46.54; 


H. 4.74; 


N. 15.51; 


20 




S, 8.88; 


CI. 19.63. 






Found : 


C. 46.72; 


FT, 4.92; 


N. 15.20; 






St 8*35; 


CI. 19.93. 





25 



Example 129 



2'(3-Pyridyl)-5,6 t 7,8-tetrahydro-4H-thia2olo[5>b]a2epine dihydrochloride 

By the method of Example 1 f the title compound was obtained by reacting 3-nicotinoylamino-€- 
caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride. 
Yield 66.0%. 

m.p. 199 - 200* (recrystallized from methanol and ethyl ether). 
IRflCBOcnr 1 : 3202, 2730, 2478. 1552, 1499, 1370. 

NMR(d s -DMSO)3: 1.56 - 1.84(4H,m), 2.84 - 2.91 (2H,m), 3.03 - 3.08(2H,m), 7.99(1 H.dd, J = 5Hz, 8Hz), 8.70- 
(1 H.dt, J = 2Hz,8Hz), 8.76(1 H.dd.J = 2Hz,5Hz), 9.09(1 H.d.J = 2Hz). 



Elemental analysis for Ci2Hi3N 3 S'2HCI 



Calculated: 


C, 47.37; 


H, 4.97; 


N, 13.81; 




S. 10.54; 


Cl f 23.31. 




Found : 


C, 47.43; 


H, 4.99; 


N, 13.95; 




S, 10.24; 


CI, 22.91. 





50 

Example 130 



2-(3-Aminomethyl-4-methylphenyl)-5,6,7 T 8-tetrahydro-4H- thiazolo [5,4-b]azepine dihydrochloride 

By the method of Example 18, 3-cyano-4-methylbenzoic acid was reacted with 3-amino-e-caprolactam 
and phosphorus pentasulfide to give 2-(3-cyano-4-methylphenyl>5,6 t 7 l 8-tetrahydro-4H-thiazolo[5,4-b]- 
azepine (yield 74.7 %). 
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NMR(CDCI 3 )5 : 1.71(2H,m), 1.84(2H,m), 2.55(3H,s). 2.94(2H,t), 3.13<2H,t), 7.31<1H,d,J = 8.42Hz). 7.84- 
(1 H.dd.J = 1 .93Hz,8.42Hz), 7.98(1 H.d.J = 1 .93Hz). 

Then, a solution of 2-(3-cyano^methylphenyl)-5,6.7,8-tetrahydr^ (6.12 g) and 

cobalt chloride hexahydrate (10.8 g) in a mixture of methanol (30 ml) and tetrahydrofuran (20 ml) was ice- 
cooled, followed by adding a powder of sodium borohydride (8.6 g) gradually, and further stirred for 1 hr. at 
the same temperature. After acidifying with an aqueous 4N-hydrochloric acid, the reaction mixture was 
extracted with diethyl ether, the aqueous layer was alkalified with an aqueous ammonia and extracted with 
chloroform. The extract was dried over anhydrous magnesium sulfate and distilled under reduced pressure 
to remove the solvent The residue was purified by a column chromatography on siRca gel, and neutralized 
with hydrogen chloride to give the title compound (yield 22.7 %). m.p. 245 - 248 # (recrystallized from 
methanol). 

IR(KBr)cm^: 3232. 2932, 1608, 1530, 1499, 1447, 1372. 

NMR(DMSO)* 1.66(2H,m), 1.82(2H.m), 2.40(3H,s), 2.92(2H,br.s), 3.09(2H,br.s), 4.08(2H,br.s). 5.59(2H.br.s). 
7.34(1 H,d.J = 8.06Hz). 7.80(1 H,d, J = 8.06Hz), 7.89(1 H,s), 8.56(1 H,br.s). 





Elemental analysis for Cis 


H2iN 3 SCl2*0.5H 2 O 




Calculated: 


C, 50.70; 


H, 6.24; 


N f 11.83; 






S, 9.02; 


CI, 19.95. 




20 


Found : 


C, 50.33; 


H, 6.02; 


N. 11.74; 






S, 9.04; 


CI, 19.62. 





Example 131 



30 



35 



2-(4-Cyano-3-methylphenyf)>5 1 6.7 > 8-tetrahydro-4H-thiazolo[5,4-b]azepine hydrochloride 

By the method of Example 18, the title compound was obtained by reacting 4-cyano-3-methylbenzotc 
acid, 3-amino-g-caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride, 
Yield 57.4%. 

m.p. 184- 186* (recrystallized from methanol). 
IRfKBOcm- 1 : 3208. 2514, 2224, 1593, 1514, 1486. 1459, 1371. 

NMR(d 6 -DMSO)5: 1.63(2H.m), 1.75(2H.m). 2.51 (3H,s). 3.05(2H.t), 5.82(1 H.br.s), 7.68(1 H.dd, J = 1 .44Hz, 
8.1 6Hz). 7.76(1 H.d, J = 8Hz), 7.78(1 H.s). 



40 



Elemental analysis for CisHisN 3 SCI 



Calculated: 
Found : 



C, 58,91; 


H. 5,27. 


S. 10.48; 


CI. 11.59 


C. 58.58; 


H. 5.22; 


S. 10.20; 


CI, 11.42 



N. 13.74; 
N, 13.59; 



so Example 132 



5S 



2-(4-Aminomethyl-3-methylphenyl)-5 l 6 t 7 > 8-tetrahydro-4H-thiazolo[5,4-b]azepine dihydrochloride 

A solution of 2-(4-cyano-3-methylphenyl)-5 1 6,7 l 8-tetrahydro-4H-thiazolo[5,4-bJazepine (20 g) and cobalt 
chloride hexahydrate (35.3 g) in a mixture of methanol (90 ml) and tetrahydrofuran (60 ml) was ice-cooled, 
followed by addition of a powder of sodium borohydride (33.1 g) gradually, and further stirred for 20 hrs. at 
room temperature. After acidifying with an aqueous 4N-hydrochloric acid, the reaction mixture was extracted 
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with diethyl ether. The aqueous layer was alkaiified with an aqueous ammonia and extracted with 

chloroform. The extract was dried over anhydrous magnesium sulfate, and distilled under reduced pressure. 

The residue was purified by a column chromatography on silica gel, and neutralized with hydrogen chloride 

to give the title compound (yield 20.1 %). 

m. p. 246 - 150* (recrystallized from methanol). 

IR(KBr)cm" 1 : 3438. 3210, 2936, 1598, 1523, 1493, 1445, 1372. 

NMR(de-DMSO) : 1.63(2H,m). 1.80(2H.m). 2.41 (3H,s), 2.92(2H,br.s), 3.08(2H,br.s), 4.03(2H,m), 5.60(2H,br.s). 
7.51<1H.d.J = 8.36Hz), 7.72<2H,m), 8.56(1 H.br.s). 



10 



1S 



Elemental analysis for CisH 2 iN3SCl2 


Calculated: 
Found : 


C, 52.02; 
S. 9.26; 
C. 51.93; 
S, 8.98; 


H.6.11; 
CI, 20.47. 
H. 6.34; 
CI. 20.25. 


N. 12.13; 
N. 11.74; 



Example 133 



2K2-Pyridyl)-5,6,7,8-tetrahydrcH4H-thiazolo[5.4>b]azepine ^hydrochloride 

By the method of Example 1, the title compound was obtainediby reacting 3-picolinoylamino-e- 
caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chloride. 
Yield 57.4% ~ w 

m.p. 181 - 183* (recrystallized from a mixture of methanol and ethyl ether). 
IRfKBrJcm- 1 : 2508, 2356, 1624, 1532, 1464, 777. 

NMR(d 6 -DMSO)5: 1.60 - 1.89(4H.m), 2.94<2H,t.J = 6Hz), 3.09 - 3.14(2H,m), 7.45 - 7.52 (1H,m), 8.03(1 H, t, 
J = 8Hz). 8.14(1 H,d.J =8Hz), 8.56(1 H.d.J = 5Hz). 



Elemental analysis for Ci2Hi 3 N 3 S # 2HCI 



Calculated: 


C. 47.37; 


H, 4.97; 


N, 13.81; 


S. 10.54. 


Found : 


C, 47.28; 


H, 4.93; 


N, 13.95; 


S, 10.32. 



Example 134 



45 2-[4-(4-Methylpiperazinyl)pheny^ 

By the method of Example 1, the title compound was obtained by reacting 3-[4-(4-methylpiperazinyl)- 
benzoy!]amino-6-caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen chlo- 
ride. 

so Yield 17.5 % 

m.p. 176- 177* (recrystallized from a mixture of methanol and ethyl ether). 
IR^BrJcm-" 1 : 3410, 2698, 1601, 1537, 1398, 1251. 

NMR(d 5 -DMSO)5: 1.57 - 1.94(4H.m), 2.79(3H,d J = 4Hz), 2.93 - 2.99(2H,m). 3.03 - 4.11(10H,m). 7.11- 
(2H,d, J = 9Hz), 7.89(2H,d,J = 9Hz). 
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Elemental analysis for Ci 8 H2 + N4S*3HCI*1.5H20 



Calculated: 


C. 46.51; 


H, 650; • 


N, 12.05; 


Found : 


C, 46.76; 


H. 6.48; 


N, 12.25; 



S, 6.90. 
S, 6.72. 
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Example 135 

2-(1-MethyH H-1 ^^triazol^yO-S^J.S-tetrahydro^^thiazobCS^blazopine hydrochloride 

By the method of Example 1, the title compound was obtained by reacting 3-(1-methyl-1H-1 f 2,3- 
triazolo-4-carbonyl)amino- 6 <^prolactam and phosphorus pentasulfide, purifying and neutralizing with hy- 
drogen chloride. 
Yield 45.5% 

m.p. 199 - 201 ' (recrystaiiized from methanol). 
IRfKBrJcm- 1 : 3216. 1610 , 1567, 1521, 1495. 1353. 1232. 

N MR(ds -DMSO)5: 1.55 - 1.85(4H,m), 2.81 - 2.87(2H.m), 3.04 - 3.11(2H.m) I 4.12(3H.s), 9.61 (1H,s). 



Elemental analysis for CloHiaNsS'HCI 


Calculated: 


C. 44.19: 


H. 5.19; 


N. 25.77; 




S. 11.80; 


CI, 13.05. 




Found : 


C, 44.20; 


H, 5.12; 


N, 25.61; 




S. 11.56; 


Cl f 12.82, 





30 



35 



Example 136 

2>(lndoh3-yl)-5.6,7 > 8-tetrahydro-4H-thiazolo[5 > 4-b]azepine hydrochloride 



By the method of Example 1, the title compound was obtained by reacting 3-(indole-3-carbonyl)amino-e- 
caprolactam and phosphorus pentasulffde, purifying and neutralizing with hydrogen chloride. 
40 Yield 9.8% 

m.p. 227 • 229* (recrystaiiized from a mixture of methanol and ethyl ether). 
IR(KBr)cm- t : 3134, 1609 , 1495, 1435, 1346, 1241, 740. 

NMR(d 6 -DMSO)5: 1.60 - 1.80(4H,m), 2.91 - 2.97(2H,m), 3.00 - 3.10(2H.m), 7.27 - 7.32(2H f m). 7.56 - 7.61- 
(1H.m). 7.79- 7.84(1 H t m), 8.67(1 H f d. J = 3Hz). 



45 



SO 



Elemental analysis for CisHi S N 3 S # HCI 



Calculated: 


C, 58.90; 


H, 5.27; 


N, 13.74; 




S, 10.48; 


CI, 11.59. 




Found : 


C. 58.79; 


H, 5.14; 


N, 13.63; 




S, 10.19; 


Cr, 11.32. 
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2-(4-Chloro-3rnitrophenyl)^ 

The title compound was obtained by reacting 4-ch!oro-3-nitrobenzoic acid, 3-amino- € -caprolactam and 
phosphorus pentasulfide in the method described in Example 18. 
Yield 30.7 %. 

m.p. 116-118" (recrystallized from methanol). 

IR(KBr)cm~ 1 : 3372, 1562, 1528. 1484, 1440, 1369, 1352, 1339, 1296, 1260. 

NMR(CDCI 3 )5: 1.71(2H,m), 1.85(2H,m), 2.94<2H,t), 3.15(2H,t), 4.09(1 H,br.s), 7.51(1 H,d,J = 8.47Hz), 7.86- 
(1 H,dd.J = 2.1 7Hz,8.47Hz), 8.23(1 H.d.J = 2.17Hz). 



Elemental analysis for Ci3Hi2N 3 SCIO*0.5H 2 O 



Calculated: 
Found : 



C. 48.98; 


H.4.11; 


N, 13.18; 


CI.11.1Z 






C. 49.35; 


H, 3.84; 


N. 13.09; 


CI, 10.97. 
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Example 138 

2-(1-Methyl-2-pyrroiyQ-5,6,7 t 8^ 

By the method of Example 18, the title compound was obtained by reacting 1-methyl-2-pyrrolecarbox- 
ylic aad, 3-amino-«-caprolactam and phosphorus pentasulfide, purifying and neutralizing with hydrogen 
chloride. 
Yield 23.1 %. 

m.p. 193 - 196* (recrystallized from methanol). * " 

IR(KBr)cm~ 1 : 3438, 3204, 1610, 1528, 1484, 1472, 1422, 1363. 1351, 1073. 

?n^^ MS °" D2 ° )5: 1 - 70 < 2H ' m >' 1.82<2H ( m), 2.88(2H.t), 3.11(2H,t). 3.88(3 H,s), 6.20(1 H,m), 6.85(1H,m), 
7.05(1 n,m). 



Elemental analysis for Ci 2 Hi6N 3 SCI 



Calculated: 


C, 53.42; 


H, 5.98; 




S. 11.89; 


CI, 13.14. 


Found : 


C, 53.55; 


H, 6.06; 




S, 12.00; 


CI, 12.88. 



N, 15.57; 
N, 15.72; 
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Example 139 

2-(1 ,2-Dimethyl-5-benzimidazolylK dihydrochloride 



By the method of Example 18, the title compound was obtained by reacting 1,2-dimethylbenzimidazo!e- 
5-carboxylic acid, 3-amino-e-caprolactam and phosphorus pentasulfide, purifying and neutralizing with 
hydrogen chloride. 
Yield 13.8%. 
55 m.p. 172- 175* (recrystallized from methanol). 

IRfKBOcm- 1 : 3428. 1601. 1523, 1462. 1439. 1373, 1343, 1251. 

NMR(d 6 -DMSO-CDCI 3 )5: 1.73(2H,m). 1.88(2H,m), 2.93(3H.s), 3.02(2H,m) ( 3.16(2H,m), 4.01 (3H,s), 5.07- 
(IH.br.s). 7.98(2H,t.J -9.71 Hz), 8.32(1 H,s). 
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Elemental analysis for Ci 6 Hi8l^S # 2HCr2H 2 0 




Calculated: 


C, 47.18; 


H. 5.94: 


N. 13.75; 






S, 7.87; 


CI. 17.41. 




5 


Found : 


C, 47.40; 


H. 5.75: 


N. 13.79; 






s, ai2 


CI, 17.31. 





10 

Claims 

T. A compound of the formula (I) : 



20 




[I] 



R 1 



.wherein R 1 is a hydrogen atom, an aliphatic group which may be substituted, a carboxylic acid group which 
2S may be substituted or a sulfonic acid group which may be substituted; R 2 is a hydrogen atom, an aromatic 
group which may be substituted or an aliphatic group which may be substituted. 

2. A compound of claim 1 in which R 1 is a hydrogen atom. 

3. A compound of claim 1 in which R 2 is an aromatic group which may be substituted. 

4. A compound of claim 1 in which R 2 is a group of the formula R* X wherein R* is an aromatic group 
go which may be substituted and X is an unsaturated aliphatic group being capable of conjugating the thiazole 

ring in the thiazoloazepine ring and R*. 

5. A compound of claim 1 in which the aromatic group In the aromatic group which may be substituted 
represented by R 2 is an aromatic carbocyclic group. 

6. A compound of claim 4 in which the aromatic group which may be substituted represented by R* is 
3S an aromatic carbocyclic group. 

7. A compound of claim 4 in which the unsaturated aliphatic group being capable of conjugating the 
thiazole ring in the thiazoloazepine ring and R 4 is a C2-6 alkenyl group or a C2-6 alkynyl group. 

8. A compound of claim 1 in which the aromatic group which may be substituted represented by R 2 is a 
phenyl group substituted by a hydroxy, ad- 6 alkoxy, a C1-6 alkyl, a halogen, nitro, amino, a mono- or di- 

^ (Ci -€ alkyl) amino and/or aCi^ aJkylthio group. 

9. A compound of claim 4 in which the aromatic group which may be substituted represented by R* is 
a phenyl group substituted by a hydroxy, a C,- 5 alkoxy, a Ci- 6 alkyl. a halogen, nitro, amino, a mono- or 
di-(Ci -* alkyl) amino and/or a C1 -s aikylthio group. 

10. A compound of claim 1 in which the aromatic group which may be substituted represented by R 2 is 
4S a phenyl group substituted by one or two substituents selected from the group consisting of methoxy, 

methyl, amino, methylamino and dimethyiamino groups. 

11. A compound of claim 4 in which the aromatic group which may be substituted represented by R* is 
a phenyl group substituted by one or two substituents selected from the group consisting of methoxy, 
methyl, amino, methylamino and dimethyiamino groups. 

so 12 * A com Pound of claim 1 in which the aliphatic group in the aliphatic group which may be substituted 
represented by R 1 is a C1-6 alkyl or C 2 - 6 alkenyl group. 

13. A compound of claim 1 in* which the carboxylic acy! group which may be substituted represented by 
R* is a group of the formula R 3 CO- wherein R 3 is a saturated or unsaturated aliphatic group which may be 
substituted or an aromatic group which may be substituted. 
55 14. A compound of claim 13 in which the saturated aliphatic group in the saturated aliphatic group 
which may be substituted represented by R 3 is a Ci- S alkyl group, and the unsaturated aliphatic group in 
the unsaturated aliphatic group which may be substituted for R 3 is a C2-6 alkenyl group. 

15. A compound of claim 13 in which the aromatic cyclic group in the aromatic group which may be 
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substituted represented by R 3 is an aromatic carbocyciic group or an aromatic heterocyclic group. 

16. A compound of claim 1 in which the sulfonic acid group which may be substituted represented by 
R 1 is a Ci -c alkanesulfonyl group. 

17. A compound of claim 1 which is 2-(2,3-dimethoxystyryl)-5 l 6,7 > 8-tetrahydro-4H-thiazolo[5,4-bh 
5 azepine. 

18. A compound of claim 1 which is 2-(4-methoxy-3-methylstyi7l)-5 l 67 f 8-tetrahydro-4H-thiazolo[5>b]- 
azepine. 

19. A compound of claim 1 which is 2-(3,4,5-trimethoxystyryl)-5 1 6 l 7 l 8-tetrahydro-4H-thiazolo[5,4-b]- 
azepine or its hydrochloride. 

10 20. A compound of claim 1 which is 2-(2-methoxy-3-methylstyryl)-5,6 1 7 I 8-tetrahydro-4H-thia2o!o [5,4-b]- 
azepine or its hydrochloride. 

21. A compound of claim 1 which is 2-(4-dimethyIaminophenyl)-5.6,7.8-tetrahydro-4H-thia20lo[5,4-bh 
azepine. 

22. A compound of claim 1 which is 2-(3(or 4)-amino-4(or 3)-methylphenyl)-5,6,7,8-tetrahydro-4H- 
T5 thiazolo(5,4-b]-azepine or its hydrochloride. 

23. A process for the preparation of a compound of the formula : 
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I 

.wherein R 1 is a hydrogen atom, an aliphatic group which may be substituted, a carboxylic acid group which 
may be substituted or a sulfonic acid group which may be substituted; R 2 is a hydrogen atonv an aromatic 
group which may be substituted or an aliphatic group which may be substituted, which comprises reacting 
a compound of the formula : 

ay- 

I 

R 1 

.wherein R 1 and. R 2 have the same meanings as defined above, with a thiation agent and if desired 
subjecting the resultant to an exchange reaction of R 1 . 

24. An inhibitory agent for the formation of lipoperoxide which comprises a compound claimed in claim 
1 in an effective inhibitory amount and a pharmaceutical^ acceptable carrier or diluent. 

25. An inhibitory agent for lipoxygenase which comprises a compound claimed in claim 1 in an effective 
inhibitory amount and a pharmaceutically acceptable carrier or diluent. 

26. Use of a compound as claimed in any one of claims 1-22 for the manufacture of an inhibitory agent 
for lipoxygenase, lipoperoxide formation and 1 2-hydroxyheptadecatrienoic acid (HHT). 

27. Use of a compound as claimed in any one of claims 1-22 for the manufacture of medicaments for 
treating or preventing circulatory diseases, inflammation or allergic diseases. 
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